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ABBREVIATIONS 



AAR 

ALD 

ALU 

APL 

ARR 

Asynchronous 

BAR 

Bit 

BM 

BSCA 

BSM 

Byte 

Channel 

CPU 

CRR 

DBI 

DBO 

DCF 

DCP 

DFC 

OFCR 

DFDR 

DPF 

DRR 

DSD 

EC 

ECA 

FBM 

FEALD 

Ftp 

lAR 

Interrupt 



I/O 

IPL 

ITC 

K 

L 

LCR 

LCRR 

LPDAR 

LPIAR 

LSR 

MES 

MFCU 



Operand 2 Address Register 

Automated Logic Dia^-am 

Arithmetic and Logic Unit 

Advance Program Level 

Address Recall Register 

Without regular time relationships 

Operand 1 Address Register 

Binary digit; smallest unit of information 

Bill of Material 

Binary Synchronous Communications Adapter 

Basic Storage Module 

Eight bits of information plus parity bit 

A hardv^are device that connects the CPU and main 

storage with the I/O control units 

Central Processing Unit 

Condition Recall Register 

Data Bus In 

Data Bus Out 

Disk Control Field 

Diagnostic Control Program 

Dual Feed Carriage 

Disk File Control Register 

Disk File Data Register 

Dual Program Feature 

Data Recall Register 

Disk Storage Drive 

Engineering Change 

Engineering Change Announcement 

Field Bill of Material 

Field Engineering Automated Logic Diagram 

Fault Isolation Program 

Instruction Address Register 

A signal from an I/O device wanting service which causes the 

central processor to cease its normal execution of instructions 

and branch out to a new instruction stream. 

Input-Output 

Initial Program Load 

Initial Table of Contents 

Thousand 

Length Count 

Length Count Register 

Length Count Recall Register 

Line Printer Data Address Register 

Line Printer Image Address Register 

Local Store Register 

Miscellaneous Equipment Specification 

Multi-Function Card Unit 
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MLC Machine Level Control 

MPCAR MFCU Punch Data Address Register 

MPTAR MFCU Print Data Address Register 

MRDAR MFCU Read Data Address Register 

MST Monolithic System Technology 

PAi R Product Analysis Incident Report 

PEB Printer Electronic Board 

PSR Progrann Status Register 

REA Request for Engineering Action 

RPQ Request Price Quotation 

SAR Storage Address Register 

SDR Storage Data Register 

SIOC Serial tnput/Output Channel 

SLD Solid Logic Dense 

SLT Solid Logic Technology 

SMS Standard Modular System 

S/Z Sense/Inhibit 

TAP Timing Analysis Program 

UCS Universal Character Set 

XRl Index Register 1 

XR2 Index Register 2 

XR Index Register 

XRD X Read 

XWR X Write 

YRD Y Read 

YWR Y Write 

Z Inhibit 
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SY 31-0230 
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SC21 7513 
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PROGRAM IDENTIFICATION AND SERVICE NUMBER 

Program Name Program Ident Service Number 



Card RPGII 


5701-RG1 


200041 


Card Utilities 
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HEX AND DECIMAL CONVERSION/ADDITION 

To find (he decimal number, locate the Hex number and Us decimal 
equivalent for each position. Add these to obtain the decimal number. To find 
the Hex number, locate the next lower decimal number and Its Hex equivalent. 
Each difference Is used to obtain the next Hex number unill ihe entire number 
Is developed. 
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5410 CONSOLE LIGHTS/SWITCHES 

PROCESSOR CHECKS 

llO I,SR Indicates selection of an LSR by an I/O device was not per- 

formed correctly, 

LSR Fl Parity is incorrect on the output of the LSR Feature 1. 

LSR F2 Parity is incorrect on the output of the LSR Feature 2. 

LSR HI Parity is incorrect on the output of the LSR High. 

LSR LO Pa/ity is incorrect on the output of the basic LSR Low. 

SAR /// Parity is incorrect in the Storage Address Register High. 

SAR LO Parity is incorrect in the Storage Address Register Low. 

INV ADDR Indicates that the SAR contains an invalid address. 

SDR Parity is incorrect in the Storage Data Register. 

CAR Indicates the carry out of the ALU is incorrect. 

AlB Indicates the A or B Register has incorrect parity. 

ALU Indicates the output of the ALU has incorrect parity. 

DBl Parity is incorrect on the CPU end of the Data Bus In. 

CPU DBO Purity is incorrect on the CPU end of the Data Bus Out. 

OPIQ Parity is incorrect in the OP Register or Q Register. 

IN\' OP Indicates '^n invalid OP Code in the OP Reg»»ter. 

CHAN DBO Parity is incorrect on the I/O Device end of the Data Bus Out. 

INI' Q Indicates an invalid byle is present in an I/O instruction. 

I/O ATTENTION 

The 1/0 attention light indicates to the operator that one or more of the 
attached I/O devices requires attention caused by a 'normaJ' 1/0 condition. 
Nurrnar is defined as eiiiply hopper, tuti slacker, out of forms, etc. as up- 
posed to check conditions. 

Recovery ■ Operator must determine cause t)f indication, rectify the cause and 
return device to the Rl.ADY status. 

Note Reler to individual devices kt\ 'normal' definilion. recovery and/or 

restart procedures lor that device. 

UNIT CHECK 

TESTABLE INDICATOPS 

Unil check handling t)t teslahle indicator\ is controlled by software 

Restart procedures ^re (.unveyed to the operator via programmed HAL! 
tipi-ratiun. HAL! IDl.Nl IFll.R'S displayed on the console and recovery/re- 
start procedure listings. 

6 



5410 CONSOLE LIGHTS/SWITCHES (continued) 

Note: Switches should only be altered with the system in a stop state. 

ADDRESS/DATA SWITCHES 

These switches are used to set up addresses or data. An address can be loaded 
into the Storage Address Register. Data can be entered into main storage. 



CE KEY SWITCH 

This key switch, when switched to the CE position, prevents the customer 

Usage Meter from running. 



CE MODE SELECTOR 

This rotary switch selects one of the three processor operating modes: the 
normal PROCESS mode, the STEP mode, or the TEST mode. PROCESS is 
the mode for normal programmed system operation. 

A. In the STEP mode, the rotary switch setting controls the manner in 
which the processor performs the stored program. 

1. Instruction Step. Each depression and release of the Start key 
causes one complete instruction to be performed. The I-Phase 
is performed while the key is pressed, and the E-Phase, if any. 
when it is released. 

2. Machine Cycle Step. Each Start key depression and release ad- 
vances the instruction through one machine cycle. Depression 
of the key causes data in storage to be accessed, modified as 
required, and result to be displayed in the ALU indicators of 
the console display. Upon release of the key, depending upon 
the operation being performed, either the old data or the new 
result is written back into storage. 

3. Oock Step. Each depression of the Start key causes the clock 
to advance through an odd-numbered dock, and each release 
through an even-numbered one. 

Note: If no DPF on the system, the halt ID lights will not 

light. 
Note: The integrity of I/O data liansfcrs is preserved by allowing 

the clock to idle" from I-Phase end of every executable 

Start I/O instruction, until data transfer to or from the 

device is complete. 

B. The switch settings under the TEST mode permit the following: 

1. Alter SAR. The address, set up in the address switches, is trans- 
ferred into SAR by the Start key via the cunent lAR. Both 
SAR and lAR are modified. 

2. Alter Storage. Depression of the Start key transfers data, set 
up in the rightmost two Data Switches, into the A register. 
Releasing the key causes this data to be placed in the storage 
location specified by SAR and into the Q register. 

3. Display Siorage.The contents of the storage location specified 
by SAR are transferred into the B register when the Start key 
is pressed. These contents are rewritten into storage when the 
key is released, and are also transferred into the Q register. 

Note: The STORAGE TEST SWITCH must be in the STEP posi- 
tion to avoid a processor check when changing the CE 
MODE SELECTOR from ALTER STORAGE position 
to DISPLAY STORAGE position and vice versa. Invalid 
address are not checked for while the system is in the 
TEST mode. 



5410 CONSOLE LIGHTS/SWITCHES (continued) 

STORAGE TEST SWITCH 

This switch enables the altering or displaying of storage as follows: 

A. In the STEP position, a storage location is accessed with each depres- 
sion of the Start key. 

B, In the RUN position, following the Start key depression, core storage 
is exercised by accessing either the same location repetively or ail of 
core sequentially (see Address Increment Switch). 

ADDRESS INCREMENT SWITCH 

This switch enables address incrementing when in the CE test modes of Alter or 
Display storage. With the switch in the ON position, the contents of SAR are 
incremented by one after each storage access. When the switch is in the OFF 
position, SAR is not incrementing. 



I/O OVERLAP SWITCH 

This switch modifies control of the system so that I/O operations may be 
executed in either an overlap or a non-overlap mode. With the switch in 
the normal ON position, I/O operations are executed in an overlap mode. 
When the switch is in the OFF position, I/O operation is completed prior 
to execution of the next sequential instruction. 



LSR DISPLAY SELECTOR (Should be in the normal position when pro- 
cessing.) 

This rotary switch selects the Local Storage Register (LSR) whose contents 
arc to be displayed. 

LSR's that can be manually selected for display via this switch are; lAR. 
ARR, XRl.and XR2. 

Refer to MST Tie-Up Data for procedure to display other LSRs. 

When the switch is in the Normal or OFF position, the system controls 
the selection and display of the LSR's. If the switch is in other than the 
Normal position, the specified LSR is selected and its contents are avail- 
able for display whenever the processor clock is stopped, or if the clock 
is running, when no CPU machine cycles and no I/O data transfer cycles 
are being taken. In the OFF position LSR selection by the CPU is in- 
hibited and if no I/O device is selecting an LSR, the LSR display will 
have all bits OFF. 



5410 CONSOLE LIGHTS/SWITCHES (continuedl 

SYSTEM RESET KEY 

A system reset causes the system to enter an immediate 'idle* state. AJI I/O 
machine registers, controls, and status indicators arc reset and the pro- 
cessor clock is allowed to 'idle'. A complete program restart is normally 
required after a system reset. 

The following LSR's a/c reset to zero by a s'ystcm reset: 

PI -lAR 
PI - PSR 
P2 - PSR 

The other LSR's are not changed by a system reset. 

Note: The Ct mode selector must be in process mode for the system reset 
key to be effective. 



CHECK RESET KEY 

This pushbutton is pressed to cause a reset of the Processors and/or I/O 
check conditions, and also resets a system power check to allow a power 
on retry. 

A check reset removes the current error conditions, thus allowing the 
processor lo resume its operation after the Start key is depressed. 



FILE WRITE SWITCH 

This switch when in the OFF position will inhibit all writing on all disk 
surfaces. 

DPF Switches 

PI Switch - Dual Program Level One. When OFF. inhibits branching 

into Program Level One, 
P2 Switch - Dual Program Level Two, When OFF, inhibits branching 

into Program Level Two. 

Warning - Unpredictable errors will occur if both PI and P2 switches are off. 



5410 CONSOLE LIGHTS/SWITCHES (continued) 

ADDRESS COMPARE SWITCH 

This switch allows stopping the program when the setting of the (Address/Data) 
switches matches SAR. This switch will only be functional when the register 
display is positioned to SAR and the system is in the PROCESS mode. 

With the switch in the RUN position, comparison of address switches to SAR 
via the register display is performed, but no processor stop is initiated when 
a match occurs. The 'matched' signal is provided as a CE 'sync' point. 



When the switch is in the STOP position, a match of the address switches and 
the register display results in a processor stop at the completion of the storage 
read-write cycle. 

The processor is restarted by activanng the Start key. 

Note: The integrity of I data transfers is preserved. The contents of SAR do 
not necessaril; ni tch the setMng o*" the address switches at stop time. 



I/O CHECK SWITCH 

This switch, when on. forces the processor to come to an immediate stop on 
certain J/0 errors. 

The switch is normally set to RUN. With the switch set to STOP, the processor 
stops on an 1/0 error with the console display frozen to indicate the processor 
status at the time the error stop occurred, and the 1/0 device turns ON the 
I/O check light. 

A check reset followed by the Start key is the normal restart after an 1/0 
error .stop. 

Note: When the I/O check switch is in the STOP position and an I/O error 
occurs, the processor check light will turn ON. 



PARITY CHECK SWITCH 

This switch enables override of the processor parity errors. 

The switch is normally set to STOP. This causes the processor to come 
to an immediate stop whenever a parity error is detected. A check re- 
set followed by the Start key is the normal restart after a parity stop. 
With the parity switch in the RUN position, parity errors arc detected 
and displayed, but the processor is not stopped. 

ADDRESS COMPARE LIGHT 

This light is on whenever the address switches match the contents of the Storage 
Address Register, the register display is positioned to SAR and the address 
compare switch is in the STOP position. 
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5410 CONSOLE LIGHTS/SWITCHES (continuadi 
BSCA Panal 

® DTTERM READY 

Lights when the BSCA is enabled and the data terminal 
ready line to the MODEM is on. In case oi the connect 
data set to line requirement, the indicator lights when 
the connect data set to line signal is activated. 

(x) TEST MODE 

Lights when an SIO instruction has been issued by the 
program to place the BSCA in test mode. 

® BSCA ATTN 

Lights when the BSCA rejects an SIO instruction because 
operator intervention is required because: 

1. The data set ready latch is off when a receive, 
receive and transmit, or receive initial StO 
instruction is executed. 

2. The auto call unit power is off or the data line is 
occupied when an SIO auto call or an SIO receive 
Initial instruction is executed (switched networks). 

3. The BSCA is disabled. 

4. The external test switch is on and the BSCA is not 
in test mode. An SIO control instruction is used 
to enable the BSCA and to place the BSCA in test 
mode. 

5. If the data ready signal from the MODEM is de- 
activated unexpectedly while the BSCA is enabled. 

(x) TSM MODE 
Lights when the BSCA is to perform a transmit operation. 

(x) RECEIVE MODE 
Lights when the BSCA Is to perform a receive operation. 



® 



X) RECEIVE INITIAL 

Lights when a receive initial SIO instruction is received. It 

turns off at the end of the receive initial operation. 



® 



X) CONTROL MODE 

(Station Select Feature) Lights when an EOT sequence is 
detected in a transmit, receive, or receive initial monitor 
operation. It turns off by the decode of an SOH or STX 
or a receive timeout. 

® ACUPWR OFF 

(Auto Call Feature) Lights when the auto call unit has 
power off. 



11 



5410 CONSOLE LIGHTS/SWITCHES (continued) 
BSCA Panel 

(X) DATA MODE 
Lights when an SOH or STX is decoded during a transmit 
or a receive operation. It is turned oft at the end of the 
operation. 

(x) DTSET READY 
Lights when the data set ready line from the MODEM 
is active and the MODEM is ready for use. 

(X) EXT TEST SW 
Lights when the switch at the MODEM end of the medium 
speed MODEM cable is in the test position or the sw/itch 
on the CPU CE panel for highspeed feature is in the local 
test position. 

® TSM TRIGGER 
Lights when the transmit trigger is at a binary zero state 
(equivalent to a space on the communication line). 

® RECEIVE TRIGGER 

Lights when the receive trigger is at a binary zero state 
(equivalent to a space on the communication line). 

® UNIT CHECK 

Lights when unit check condition exists. Turned on by any 
bit in status byte 2 (see SNS inst "N" code 01 1), 

® DIGIT PRESENT 
(Auto Call Unit Feature) Lights w/hen the BSCA has a digit 
present on the auto call unit interface to be used for 
dialing. 



® 

7ai 



X) DTLINE IN USE 

'Auto Call Unit Feature) Lights when the data line 

occupied from the ACU is active. 



® CLEAR TO SEND 
Lights when the line from the MODEM is active. The BSCA 
may now transmit. 

® CHAR PHASE 
Lights when the adapter has established character 
synchronization with the transmitting station by 
receiving two successive SYN characters. The indicator 
is turned off at the end of the receive operation, 

® BUSY 
Lights when the BSCA is executing a receive initial, 
transmit and receive, auto call, receive, or loop test 
instruction. 

® CALL REQUEST 
(Auto Call Unit Feature) Lights when the BSCA 
receives an auto call SIO instruction and is performing 
an auto call operation. 

12 



5410 CONSOLE LIGHTS/SWITCHES (continued) 
I/O Check Light 

This light is turned on when the following I/O errors are detected; 

1442 

1 . A SIO instruction is issued to the 1442 and the NO-OP bit is on. 

2. Whenever the 1442 Attachment detects the following: 

- Punch check 

- Read reg 

- Overrun 

- Any condition that turns on the 1442 check light 

This light is turned OFF by a system reset, a check reset, an NPRO, 
the SNS instruction which senses the NO-OP bit (if a NO-OP was the 
cause), or by a SIO instruction to the 1442 in the case of a read check 
or a punch check. 

5424 MFCU 

1 . An SIO instruction is issued to the 5424 and the NO-OP bit 
is ON. 

2. Whenever the 5424 Attachment detects the following: 
PRINT DATA CHECK 

PRINT CLUTCH CHECK 
PUNCH CHECK 
PUNCH INVALID CHECK 
READ CHECK 

This tight is turned OFF by a system reset, a check reset, or an NPRO 
for all of the above checks. It may also be reset by the SNS instruction 
to the MFCU in the case of NO-OP, print data check, print clutch check 
or a punch invalid check, or by a SIO instruction to the MFCU in the 
case of a read check or a punch check. 

SIOC 

Indicates a data transfer register parity error occurred. 

This light is turned off by a system reset, check reset or by a SIO 
instruction. 
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5410 CONSOLE LIGHTS/SWITCHES {continued) 
I/O Check Light 

PRINTER - 5203 

1 . A SIO instruction is issued to the 5203 and the 5203 checlc 
light is ON. 

2. Whenever the 5203 Attachment detects the following: 
INCREMENTOR FAILURE CHECK 

HAMMER ECHO CHECK 
ANY HAMMER ON CHECK 

This light is turned off by a system reset, a check reset, the printer 
start key or by the SNS instruction which senses the check bit. 

FILE - 5444 

None 

KEYBOARD PRINTER 5471 

None 

KEYBOARD -5475 

None 

BSCA 

Indicates a unit check has occurred. See BSCA SNS Inst, N code Oil, 
byte 2 for specific error. 

This light is turned off by a system reset, a check reset, or through 
programming in the case of retry. 
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LOCAL STORE REGISTERS 

BASE SYSTEM 



HIGH 


LOW 


LSR 
Acronym 


Program level 1 instruction address register 


P1-IAR 


Program level 1 address recall register 


P1-ARR 


Operand 2 address register 


AAR 


Spare 




Program level 1 index register 1 


P1-XR1 


Length count recall regtsteT] Condition recall register 


P1-PSR 


Operand 1 address register 


BAR 


MFCU print data address register 


MPTAR 


Program level 1 index register 2 


P1-XR2 


Line printer data address register 


LPDAR 


Line printer image address register 


LPIAR 


MFCU punch data address register 


MPCAR 


MFCU read address register 


MRDAR 


Length count registers | Data recall register 


LCR DRR 


Interrupt level 1 instruction address register 


IAR-1 


Interrupt level 1 address recall register 


ARR-1 



FEATURE 1 



HIGH 



LOW 



Program level 2 instruction address register 
Program (eve! 2 address recall register 



Bi-sync comm adapter address register 



Serial I/O channel address register 



Program level 2 status register 



Interrupt level 4 instruction address r eg ister 
Interrupt level 4 address recall register 



Disk file control address register 



Program level 2 index register 2 



Spare 



Interrupt level 2 instruction address register 
Interrupt level 2 address recall register 



Disk file data address register 



Program level 2 index register 1 



Interrupt level Q, instruction address register 
Interrupt level address recall register 



LSR 
Acronym 



P2-IAR 



P2-ARR 



BSCAR 



SIAR 



P2PSR 



IAR-4 



ARR-4 



DFCR 



P2-XR2 



Spare 



IAR-2 



ARR-2 



DFDR 



P2-XR1 



IAR-0 



ARR-0 
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ENVIRONMENTAL RECORDING 

CARD SYSTEM 

Errors detected during an RPG object program run will be stored in the 
communications area starting at core location /Ol 80/. Forty-two bytes 
have been reserved for this, broken into two sections of 10 and 32 bytes. 
The 6-byte section is used to record 5203 hammer echo checks. Each 
of the 6 bytes will contain the failing print position. (Refer to Table 3 
in the 5203 map charts.) In case more than six errors have occured, 
only the last six will be shown. The 32-byte section is made up of eight 
4-byte sections showing the last eight errors to occur. Each 4-byte 
section will contain the Q, R, and 2 sense bytes of data about the fail- 
ing instruction. These 42 bytes of information along with the date will 
be punched out into a card during a system installation run. This card 
will be merged with the system initialization program deck and will be 
the card just preceding the end card. This data will be the error data 
accumulated since the last system initialization run. 

The card format for the card punched out is; 

Coll - W 

Col 2 thru 65 - 



Col 66 ihru 77 ■ 
Col 78 thru 93 ■ 



Error history table in hex. 
Eight sections of 4 bytes each con- 
taining the Q, R, and 2 sense bytes. 
5203 hammer echo check data 
Reserved 



Col 94 thru 96 - Date (coded) 

(Card format effective with SIP Vers I Mod 3) 



DISK SYSTEM 

Statistical Data Recording (SDR) 

Statistical data is recorded in a table occupying sectors X'OC' through 
XM 8'. This table consists of 5 1 2 two-byte counters. Each device is 
allotted an area consistent with the number of distinguishable errors 
possible for that device. Devices such as the 5444 and BSCA will have 
counters to record both temporary and permanent error occurrences. 
A permanent error is defined as one which persists throughout the 
maximum number of retries outlined in the device's error recovery 
procedures. A temporary error is defined as one where recovery 
occurs before the maximum number of retries. 



For example : 
Disk File 



Overrun 



Data Check in ID 



Temp 
Perm 



2 bytes 


2 bytes 


etc 


2 bytes 


2 bytes 


etc 
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ENVIRONMENTAL RECORDING (continued) 

Out Board Recording (OBR) 

Each error, whether temporary or permanerit. is entered in a history 
table. This table is two sectors long (sectors IC and 20 and provides 
63 8-byte entries. The first four bytes of this sector will be two 
2-byte displacements. The first will be the displacement of the next 
available entry in the table and the second will be the end of the 
table. This table will be recursive and no overfiow or stop logic 
will be provided. The 64th time an entry is made, it will overlay 
the first entry; the 65th time will overlay the second, etc. Therefore, 
the table will always contain entries for the 63 most recent errors. 

The basic entry for each device will consist of the following: 



Q 


R 


PRIMARY 

SENSE 

REGISTER 


DEVICE DEPENDENT INFO 



1 byte 2 bytes 



4 bytes 



Disk errors will require two entries (16 bytes). 

In addition to SDR and OBR recording, statistics arc kept on each 
disk volume to help detect surface degradation. Each volume has 
an area to record the number of write and non-write SlOs issued 
to that volume, a count of temporary errors and a table of per- 
manent errors occurring on that volume. A master table of ail 
writes and non-writes issued to each unit on the system is kept on 
cylinder 0. sector OC. Control SIOs arc not included in these 
statistics. 



The master table for a dual drive, full capacity system looks like 
this: 



Displacement X'OC 

I Writes & Verifies 



DRIVE 1 REM 
FIXED 

DRIVE 2 REM 
FIXED 



Reads & Scans 



4 bytes 


4 bytes 


4 bytes 


4 bytes 


4 bytes 


4 bytes 


4 bytes 


4 bytes 
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CODE CONVERSION CHART 



Dec 

Val 


Hex 
Val 


Card Code 
DCBA8421 


Mnem 


IPL* 


EBCDIC 


Symbol 


TiT3 T2T3 


000 


00 


c 




4 


1 






001 


01 


DCBA 1 




A @ 


A 3 


00000001 




002 


02 


DCBA 2 




B @ 


B 3 


00000010 




003 


03 


DCBA 21 




C @ 


C 3 


00000011 




004 


04 


DCBA 4 


ZAZ 


D @ 


D 3 


00000100 




006 


05 


DCBA 4 1 




E @ 


E 3 


00000101 




006 


06 


DCBA 42 


AZ 


F @ 


F 3 


00000110 




007 


07 


DCBA 421 


sz 


G @ 


G 3 


00000111 




008 


08 


DCBA8 


MVX 


H @ 


H 3 


00001000 




009 


09 


DCBA8 1 




1 @ 


1 3 


00001001 




010 


OA 


CBA8 2 


ED 


t 4 


C 1 


00001010 




Oil 


OB 


CBA8 21 


ITC 


. 4 


. 1 


00001011 




012 


OC 


CBA84 


MVC 


<4 


< 1 


00001100 




013 


00 


CBA84 1 


CLC 


1 4 


1 1 


00001101 




014 


OE 


CBA842 


ALC 


+ 4 


♦ 1 


00001110 




015 


OF 


C8A8421 


SLC 


1 4 


1 1 


00001 1 1 1 




016 


10 


C A8 2 




& 4 


& 1 


00010000 




017 


11 


DCB 1 




J ^ 


J 3 


00010001 




018 


12 


DCB 2 




K @ 


K 3 


00010010 




019 


13 


DCB 21 




L @ 


L 3 


00010011 




020 


14 


DCB 4 


ZAZ 


M @ 


M 3 


00010100 




021 


15 


DCB 4 1 




N (?« 


N 3 


00010101 




022 


16 


DCB 42 


AZ 


@ 


3 


00010110 




023 


17 


DCB 421 


SZ 


P (?) 


P 3 


00010111 




024 


18 


DCB 8 


MVX 


Q @ 


Q 3 


00011000 




025 


19 


DCB 8 1 




R l?" 


R 3 


00011001 




026 


lA 


CB 8 2 


ED 


1 4 


1 1 


00011010 




027 


IB 


CB P 21 


ITC 


S 4 


S 1 


00011011 




028 


1C 


CB 84 


MVC 


* 4 


■ 1 


00011100 




029 


ID 


CB 84 1 


CLC 


1 4 


) 1 


OO011101 




030 


1£ 


CB 842 


ALC 


, 4 


\ 


000 11 1 1 




031 


ir 


CB 8421 


SLC 


1 4 


"1 1 


00011111 




032 


20 


CB 




4 


1 


00100000 




033 


21 


(; A 1 




, 4 


, 1 


O0100O01 




034 


r> 


nc A 7 




S 0'' 


S 3 


00100010 




035 


23 


nc A 7\ 




T (..^ 


T 3 


00100011 




03(i 


74 


nc A 4 


/A/ 


U '■'■■ 


LI 3 


00100100 




037 


2[> 


DC A 4 I 




V (..> 


V 3 


00100101 




03H 


26 


nc A 47 


AZ 


W H^ 


^i 3 


001001 10 




039 


2/ 


nc A 421 


8/ 


X (•'> 


X 3 


00100111 




040 


?H 


nc AH 


MVX 




V ■\ 


ooioioon 




041 


29 


nc A 8 1 




Z k'.' 


/ :! 


00101001 




042 


?A 


nCKA 


t n 


] (... 


■. :\ 


00101010 




04 J 


?fi 


C AH 21 


nc 


4 


1 


00101011 




044 


X. 


C AH4 


MVC 


4 


■,. \ 


00101100 




04 r> 


2n 


C A84 1 


CLC 


_ 4 


_ 1 


00101101 




046 


?f 


C Aa42 


ALC 


4 


■ » 


00101110 




04/ 


?( 


C A8471 


SI C 


.' /I 


■ ' 


00101111 





M both ner 1 and tier 2 columns are toeing used, the tier 3 
punches are a(l<le<J together as shown in the table at the end 
o< Ihis chart. 
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CODE CONVERSION CHART (continued) 



Dec 
Vai 


Hex 
Val 


Card Code 
DCBA8421 


Mnem 


IPL' 


EBCDIC 


Symbol 


T1T3 T2T3 


048 


30 


DC A 


SNS 


(P^ 


3 


00110000 




049 


31 


DC 1 


DO 


1 & 


1 3 


00110001 




050 


32 


DC 2 




2 (3 


2 3 


00110010 




051 


33 


DC 21 




3 iP 


3 3 


00110011 




052 


34 


DC 4 


ST 


4 @ 


4 3 


00110100 




053 


35 


DC 4 1 


L 


5 @ 


5 3 


00110101 




054 


36 


DC 42 


A 


6 ^ 


6 3 


00110110 




055 


37 


DC 421 




7 ("■• 


7 3 


00110111 




056 


38 


DC 8 


TBN 


8 @ 


8 3 


00111000 




057 


39 


DC 8 1 


TBF 


9 C^ 


9 3 


00111001 




058 


3A 


C 8 2 


SBN 


4 


: 1 


00111010 




059 


3B 


C 8 21 


SBF 


a 4 


^ 1 


00111011 




060 


3C 


C 84 


MVI 


@ 4 


@ 1 


00111100 




061 


3D 


C 84 1 


CLI 


• 4 


• 1 


00111101 




062 


3E 


C 842 




= 4 


= 1 


00111110 




063 


3F 


C 8421 




" 4 


" 1 


001 1 1 1 1 1 




064 


40 


None 








01000000 


Space 


065 


41 


D BA 1 




A 8 


A 2 


01000001 




066 


42 


D BA 2 




B 8 


B 2 


01000010 




067 


43 


D BA 21 




C 8 


C 2 


01000011 




068 


44 


D BA 4 


ZAZ 


D 8 


D 2 


01000100 




069 


45 


D BA 4 1 




E 8 


E 2 


01000101 




070 


46 


D BA 42 


AZ 


F 8 


F 2 


01000110 




071 


47 


D BA 421 


SZ 


G 8 


G 2 


01000111 




072 


48 


D BAB 


MVX 


H 8 


H 2 


01001000 




073 


49 


D BAB 1 




1 8 


1 2 


01001001 




074 


4A 


6A8 2 


ED 


C 


c 


01001010 


c 


075 


4B 


BA8 21 


ITC 






01001011 




076 


4C 


BA84 


MVC 


< 


< 


01001100 


< 


077 


4D 


BA84 1 


CLC 


1 


( 


01001101 


( 


078 


4E 


BA842 


ALC 






01001110 


♦ 


079 


4F 


BA8421 


SLC 


' 


' 


01001111 


1 


oeo 


50 


A8 2 




& 


& 


01010000 


& 


081 


51 


D B 1 




J 8 


J 2 


01010001 




062 


52 


D 6 2 




K 8 


K 2 


01010010 




063 


53 


D B 21 




L 8 


L 2 


01010011 




064 


54 


D B 4 


ZAZ 


M 8 


M 2 


01010100 




085 


55 


D B 4 1 




N 8 


N 2 


01010101 




086 


56 


D B 42 


AZ 


8 


O 2 


01010110 




067 


57 


D B 421 


SZ 


P 8 


P 2 


01010111 




068 


58 


D B 8 


MVX 


Q 8 


Q 2 


01011000 




089 


59 


D B 8 1 




R 8 


R 2 


01011001 




090 


5A 


B 8 2 


ED 


1 


( 


01011010 


! 


091 


58 


B 8 21 


ITC 


$ 


s 


01011011 


s 


092 


5C 


B 84 


MVC 






01011,100 




093 


50 


B 84 1 


CLC 


) 


) 


01011101 


I 


094 


5E 


B 842 


ALC 






01011110 




095 


5F 


B 8421 


SLC 


-^ 


^ 


01011111 


"■ 



If both tier 1 and Tier 2 columns are being used, the tier 3 
punches are added together as showvn in the table at the end 
of this chart. 
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CODE CONVERSION CHART (continued) 



Dae 
Vsl 


Hex 
Vai 


Card Code 
DCBA8421 


Mnem 


IPL* 


EBCDfC 


Symbol 


T1T3 


T2T3 


096 


60 


8 




_ 


_ 


01100000 


_ 


097 


61 


A 1 




/ 


/ 


01100001 


1 


098 


62 


D A 2 




S 8 


S 2 


01100010 




099 


63 


D A 21 




T 8 


T 2 


01100011 




100 


64 


D A 4 


2A2 


u a 


U 2 


01100100 




101 


65 


D A 4 1 




V 8 


V 2 


01100101 




102 


66 


D A 42 


AZ 


W8 


W 2 


01100110 




103 


67 


D A 421 


sz 


X 8 


X 2 


01100111 




104 


68 


D A8 


MVX 


Y 8 


Y 2 


01101000 




105 


69 


D A8 1 




Z 8 


Z 2 


01101001 




106 


6A 


D BA 


ED 


} 8 


) 2 


01101010 




107 


6B 


A8 21 


ITC 






01101011 




108 


6C 


A84 


MVC 


% 


% 


01101100 


% 


109 


6D 


A84 1 


CLC 


_ 


_ 


01101101 


- 


UC 


6E 


A842 


ALC 


> 


> 


01101110 


> 


111 


6F 


A8421 


SLC 


' 


7 


01101111 


7 


112 


70 


D A 


SNS 


8 


2 


01110000 




113 


71 


D 1 


LlO 


1 8 


1 2 


01110001 




114 


72 


D 2 




2 8 


2 2 


01110C10 




115 


73 


D 21 




3 8 


3 2 


01110011 




116 


74 


D 4 


ST 


4 8 


4 2 


01110100 




117 


75 


D 4 1 


L 


5 8 


5 2 


01110101 




118 


76 


D 42 


A 


6 8 


6 2 


01110110 




119 


77 


D 421 




7 8 


7 2 


01110111 




120 


78 


D 8 


TBN 


8 8 


8 2 


01111000 




121 


79 


D 8 1 


TBF 


9 8 


9 2 


01111001 




122 


7A 


8 2 


SBN 






01111010 




123 


7B 


8 21 


SBF 


a 


— 


01111011 


;* 


124 


7C 


84 


MVI 


@ 


@ 


01111100 


@ 


125 


7D 


84 1 


CLI 






01111101 




126 


7E 


842 




- 




01111110 


^ 


127 


7F 


8421 








01111111 




128 


80 


DC 




@ 


3 


10000000 




129 


81 


CBA 1 




A 4 


A 1 


10000001 




130 


82 


CBA 2 




B 4 


B 1 


10000010 




131 


83 


CBA 21 




C 4 


C 1 


10000011 




132 


84 


CBA 4 


ZAZ 


D 4 


D 1 


10000100 




133 


85 


CBA 4 1 




E 4 


E 1 


10000101 




134 


86 


CBA 42 


AZ 


F 4 


F 1 


10000110 




135 


87 


CBA 421 


SZ 


G 4 


G 1 


10000111 




136 


88 


CBA8 


MVX 


H 4 


H 1 


10001000 




137 


89 


CBA8 1 




1 4 


1 1 


10001001 




138 


8A 


DCBA8 2 


ED 


c @ 


c 3 


10001010 




139 


88 


DCBA8 21 


ITC 


. @ 


. 3 


10001011 




140 


8C 


DCBA84 


MVC 


<@ 


<3 


10001100 




141 


8D 


DCBA84 1 


CLC 


1 @ 


1 3 


10001101 




142 


8E 


DCBAa42 


ALC 


♦ (a 


♦ 3 


10001110 




143 


8F 


DCBA8421 


SLC 


1 & 


1 3 


10001111 





If both tier 1 artd tier 2 columns are baing uaad, the tiar 3 
punchat are addad together at shown in the table at the and 
of this chert. 
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CODE CONVERSION CHART (continued) 



Val 


Hex 
Val 


Card Code 
DCBA8421 


Mnem 


IPL* 


EBCDIC 


Symbol 


T1T3 T2T3 


144 


90 


CBA 




) 4 


} ' 


10010000 




145 


91 


CB 1 




J 4 


J 1 


10010001 




M6 


92 


CB 2 




K 4 


K 1 


10010010 




147 


93 


CB 21 




L 4 


L 1 


10010011 




148 


94 


CB 4 


2AZ 


M 4 


M 1 


10010100 




149 


95 


CB 4 1 




N 4 


N 1 


10010101 




150 


96 


CB 42 


A2 


4 


1 


10010110 




151 


97 


CB 421 


SZ 


P 4 


P 1 


10010111 




152 


98 


CB 8 


MVX 


4 


1 


1001 10O0 




153 


99 


CB 8 1 




1 4 


1 1 


10011001 




154 


9A 


DCS 8 2 


£D 


1 @ 


' 3 


10011010 




155 


9B 


DCB 8 21 


(TC 


$ @ 


$ 3 


10011011 




156 


9C 


DCB 84 


MVC 


■ (a 


• 3 


10011100 




157 


9D 


DCB 84 1 


CLC 


) @ 


> 3 


10011101 




15fi 


9E 


DCB 842 


ALC 


, @ 


. 3 


10011110 




159 


9F 


DCB 842 1 


SLC 


-\ @J 


-1 3 


10011111 




160 


AO 


DCS 




- (pi 


- 3 


10100000 




161 


A1 


DC A 1 




/ ® 


/ 3 


10100O01 




162 


A2 


C A 2 




S 4 


S 1 


10100010 




163 


A3 


C A 21 




T 4 


T 1 


10100011 




164 


A4 


C A 4 


ZAZ 


U 4 


U 1 


10100100 




165 


A5 


C A 4 1 




V 4 


V 1 


10100101 




166 


A6 


C A 42 


AZ 


VW 4 


W 1 


10100110 




167 


A7 


C A 42J 


SZ 


X 4 


X 1 


10100111 




)68 


A8 


C A8 


MVX 


Y 4 


Y 1 


10101000 




169 


A9 


C A8 1 




Z 4 


Z 1 


101010O1 




170 


AA 


DC A8 2 


ED 


& @ 


& 3 


10101010 




171 


AB 


DC A8 21 


ITC 


, @ 


, 3 


10101011 




172 


AC 


DC A84 


MVC 


% @ 


% 3 


10101100 




173 


AD 


DC A84 1 


CLC 


- ^ 


- 3 


10101101 




174 


Ae 


DC A842 


ALC 


>@ 


>3 


10101110 




175 


AF 


DC A8421 


SLC 


7 (?) 


> 3 


10101111 




176 


BO 


C A 


SNS 


4 


1 


10110000 




177 


81 


C 1 


LIO 


1 4 


1 1 


10110001 




178 


B2 


C 2 




2 4 


2 1 


1011OO10 




179 


83 


C 21 




3 4 


3 1 


10110011 




180 


B4 


C 4 


ST 


4 4 


4 1 


10110100 




18? 


85 


C 4 1 


L 


5 4 


5 1 


10110101 




182 


B6 


C 42 


A 


6 4 


6 1 


10110110 




183 


B7 


C 421 




7 4 


7 1 


10110111 




184 


B8 


C 8 


T8N 


8 4 


8 1 


10111000 




185 


89 


C 8 1 


TBF 


9 4 


9 1 


10111001 




186 


BA 


DC 8 2 


SBN 


@ 


3 


10111010 




187 


BB 


DC 8 21 


SBF 


# @ 


3? 3 


10111011 




188 


BC 


DC 84 


MVI 


@ @ 


@ 3 


10111100 




189 


BD 


DC 84 1 


CLI 


' & 


' 3 


10111101 




190 


BE 


DC 842 




= ® 


' 3 


10111110 




191 


BF 


DC 8421 




■■ @ 


" 3 


10111111 





If both tier 1 and tier 2 columns are being used, the tier 3 
punches are added togethef as shown in the table at the end 
of this chart. 
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CODE CONVERSION CHART {continued) 



Dec 


Hex 


Card Code 
DCBA8421 


Mnem 


IPL* 


EBCDIC 


Symbol 


T1T3 T2T3 


192 


CO 


^0 




BC 


S 


2 


11000000 




193 


C1 




BA 1 


TIO 


A 


A 


11000001 


A 


194 


C2 




BA 2 


LA 


B 


B 


11000010 


B 


195 


C3 




BA 21 




c 


c 


11000011 


c 


196 


C4 




BA 4 




D 


D 


11000100 


D 


197 


C5 




BA 4 1 




E 


E 


11000101 


E 


198 


C6 




BA 42 




F 


F 


11000110 


F 


199 


C7 




BA 421 




G 


G 


11000111 


G 


200 


C8 




BA8 




H 


H 


11001000 


H 


201 


C9 




BA8 1 




1 


1 


11001001 


1 


202 


CA 


D 


BAB 2 




<; 8 


<; 2 


11001010 




203 


CB 


D 


BAB 21 




. 8 


2 


11001011 




204 


CC 


D 


BA84 




<8 


< 2 


11001100 




205 


CD 


D 


BAB4 1 




( 8 


( 2 


11001101 




206 


CE 


D 


BA842 




♦ 8 


+ 2 


11001110 




207 


CF 


D 


BA8421 




1 8 


1 2 


11001111 




208 


DO 




BA 


BC 


) 


} 


11010000 


] 


209 


D1 




B 1 


TlO 


J 


J 


11010001 


J 


210 


D2 




B 2 


LA 


K 


K 


11010010 


K 


211 


D3 




B 21 




L 


L 


11010011 


L 


212 


D4 




B 4 




M 


M 


11010100 


M 


213 


D5 




B 4 1 




N 


N 


11010101 


N 


214 


D6 




B 42 




o 





11010110 





215 


D7 




B 421 




P 


P 


11010111 


p 


216 


D8 




B 8 







Q 


11011000 


Q 


217 


D9 




B 8 1 




R 


R 


11011001 


R 


218 


DA 


D 


B 8 2 




' 8 


1 2 


11011010 




219 


DB 


D 


B 8 21 




$ 8 


$ 2 


11011011 




220 


DC 


D 


B 84 




• 8 


• 2 


11011100 




221 


DD 


D 


B 84 1 




1 8 


) 2 


11011101 




222 


DE 


D 


6 842 




; 8 


. 2 


11011110 




223 


DF 


D 


B 8421 




18 


12 


11011111 




224 


EG 


D 


8 


BC 


' 8 


- 2 


11100000 




225 


El 


D 


A 1 


TIO 


/ 8 


/ 2 


11100001 




226 


E2 




A 2 


LA 


s 


s 


11100010 


S 


227 


E3 




A 21 




T 


T 


11100011 


T 


228 


E4 




A 4 




u 


u 


11100100 


U 


229 


E5 




A 4 1 




V 


V 


11100101 


V 


230 


E6 




A 42 




w 


w 


11100110 


w 


231 


67 




A 421 




X 


X 


11100111 


X 


232 


E8 




A8 




Y 


Y 


11101000 


Y 


233 


E9 




A8 1 




z 


z 


11101001 


z 


234 


EA 


D 


A8 2 




& 8 


& 2 


11101010 




235 


EB 


D 


A8 21 




. 8 


. 2 


11101011 




236 


EC 


D 


A84 




% 8 


% 2 


11101100 




237 


ED 


D 


A84 1 




_ 8 


_ 2 


11101101 




238 


EE 


D 


A842 




>8 


>2 


11101110 




239 


EF 


D 


A8421 




7 8 


> 2 


11101111 





' If both tier 1 and tier 2 columru are beir>g used, the tier 3 
punches are added together as shown in the table at the end 
of this chart. 
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CODE CONVERSION CHART (continuedl 



Dec 
Val 


Hex 
Val 


Card Code 
DCBA8421 


Mnem 


IPL' 


EBCDIC 


Symbol 


T1T3 


T2T3 


240 


FO 


A 


HPL 








11110000 





241 


F1 


1 


APL 


1 


1 


11110001 


1 


242 


F2 


2 


JC 


2 


2 


11110010 


2 


243 


F3 


21 


SIO 


3 


3 


11110011 


3 


244 


F4 


4 




4 


4 


11110100 


4 


245 


F5 


4 t 




5 


5 


11110101 


5 


246 


F6 


42 




6 


6 


11110110 


6 


247 


F7 


421 




7 


7 


11110111 


7 


248 


F8 


8 




8 


8 


11111000 


8 


249 


F9 


8 1 




9 


9 


1 1 1 1 1 001 


9 


250 


FA 


D 8 2 




: 8 


: 2 


11111010 




251 


FB 


D 8 21 




#8 


U 2 


11111011 




252 


FC 


84 




® 8 


@ 2 


11111100 




253 


FD 


D 84 1 




' 8 


' 2 


11111101 




254 


FE 


D 842 




= 8 


= 2 


11111110 




255 


FF 


D 8421 




" 8 


" 2 


11111111 





If both tier 1 ar>d tier 2 columns are being used, the tier 3 
punches are added together as shown in the tabic at the end 
o' this chart. 



•Tier 3 character a 


<lditJon table 


Tier 3 card bits 








2 character 










1 


2 


3 
(1+2 bits) 


Tier 3 c 


4 


5 
(4+1 bits) 


6 

(4+2 bitt) 


7 
(4+2+1 bits) 


required by tier 
1 character 


8 


9 
(8-^ 1 bits) 


(8+2 bits) 


# 
(8+2+1 bits) 






@ 
U+8 bits} 


(8+4+1 bits) 


(8+4+2 bits) 


(8+4+2+1 bits) 
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96 COLUMN CARD LAYOUT 



3 T,*fi ol 


8B.rH*«0«ii 


H4X 


C»d 


Bitt 


Code 





01.J4 


1 


Cl.7.3 


2 




3 




b 




^ 





T^. 1 D(ut D lori D1 



•I 7plu«CJ*na 01 



Titr3 0JirtC3»fvdD3 



m 

B 

e 



T>«r 3B-Tt 1 ft 7 



STANDARD INSTRUCTION SET 



, 


Zero and add zoned 
Add zoned decimal 
Subtract zoned decimal 
Move hex characters 
Edit 

Insert and lest characters 
Move characters 
Compare logical characters 
Add logicat characters 
Subtract logical cttarscters 




Opl direct, Op2 direct 

Opl direct, Op2 indexed by XR1 

Opl direct, Op2 indexed by XR2 

Opl indexed by KR1, Op2 direct 

Opl indexed by XRl, Op2 indexed by XR1 

Opl indexed by XRl, Op2 indexed by XR2 

Opl indexed by XR2, Op2 direct 

Opl indexed by XR2, Op2 indexed by XRl 

Opl indexed by XR2. Op2 indexed by XR2 


i 






O 






o' 


% 


O 




(X 

8 






o 


§ 


S 


s 


I 


°1 


§ 




s 


8 


8 


8 


S 


S 


o 


N CM ^* 




















a. 
O 


« <o r». 00 < o O. Q .f. ."- 


o 


z 


CM 


z 


in 


(O 


CO 


<b 


< 


T 








If 

}- - 
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STANDARD INSTRUCTION SET (continued) 



Sense I/O 

Load I/O 

Store register 

Load register 

Add to register 

Test bits on 

Test bits off 

Set bits on 

Set bits off 

Move logical immediate 

Compare logical imrT>ediate 




1 
s 


a. IT 

X X 

^^ 

n 

88 


IS 
8? 8 




DC OC 
X X 

^^ 

III 

a a. a 
O o o 




Halt program level 
Advance program level 
Jump on condition 

Start I/O 






i 

< 

8 








S 




Unit 

N U 

bytes to jumf 
Control 




8 


8 






(0 ffi 


i 


8 




If mull- 


n 


r~ 


ffi 


■djs 








i 

1- 


z 


S 


z 

t 




mMMMmM 


°-:.x-x:-;-. 


o 


Q 


HI 


o 

u. 


:: 


U, 




















gg3 




ii<^ § 


ll! 

Ill 


ill 


<3l 
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INSTRUCTION FORMATS 



a ^ 'Z u r 

? ^ ^ -^ ^ 
O u. i/i m T. 



"z a a o o 



S O c 

S '^ O c 

t <c5 § ^ 

.5 1- o « 

•o a r. (r> 

E « * I E 2 

C * 4» " § fO 

£ 5 (T DQ -^ Q 



1 

Q 

1 
O 

O 

1 

o 
a 
O 




1 
Q 

Q 

! 

a 
O 




CM 

■1 

o 

o 
o 

Q 

o 




D 

o 

f 

o 

o 


> 
09 

1 

03 
1 


T3 

-1 

O 
O 
Q 

o 
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INSTRUCTION FORMAT REFERENCE 



OP 



MNEMONIC 



TYPE 



04 
06 
07 
08 
OA 
OB 
OC 
OD 
OE 
OF 



ZAZ 

AZ 

sz 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

SLC 



r 



2ADDRESS- 
Direct 



OP I Q I Operand 1 | OperandT 
.< 6 bytes ► 



14 
16 
17 
18 
1A 
1B 
10 
ID 
IE 
IF 



ZAZ 

AZ 

SZ 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

SLC 



1*0— 2 ADDR— ►! 

Direct Indexed 

I OP I Q I Operand 1 | 02 | 

< 5 bytes » | 

XR1 



24 
26 
27 
28 
2A 
28 
2C 
2D 
2E 
2F 



ZAZ 

AZ 
SZ 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

SLC 



U-2 ADDR— ^ 
Direct Indexed 



OP I Q I Operand 1 | D2| 

I 5 bytes ^ 

XR2 
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INSTRUCTION FORMAT REFERENCE (continued 



OP 


MNEMONIC TYPE 


30 


SNS 


31 
34 


LIO 
ST 


1 ADDRESS 


M 




35 
36 
38 
39 
3A 


L 
A 


'Direct 1 




OP 1 Q [Operand 1| 




TBN 

TRP 






SBN 


3B 


SBF 


3C 


MVI 


3D 


CLI 


44 


ZAZ 


46 


AZ 1- 


■^2 ADDRESS-H 




47 


sz 






48 
4A 
4B 


MVX 


1 






ED 
ITC 


OP 


° 


Dl 1 Operand 2 




4C 
4D 


M\/P 






CLC 


4E 


ALC XR1 


4F 


SLC 


54 


ZAZ 


56 


AZ 


2 ADDRESS 


57 


SZ 






58 
5A 
5B 


MVX 
ED 




Indexed 


' 


OP 1 Q 


Dl| D2 


ITC 




5C 
5D 


iwiv/r 






CLC 


5E 


ALC XR1 XR1 


5F 


SLC 
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INSTRUCTION FORMAT REFERENCE (continued) 



OP 



MNEMONIC 



TYPE 



64 
66 
67 
68 
6A 
6B 
6C 
6D 
6E 
6F 



ZAZ 

AZ 
SZ 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

SLC 



2 ADDRESS 

r M 



OP 


o 


D1 


D2 



■ 4 bytes ■ 



XR1 XR2 



70 
71 
74 
75 
76 
78 
79 
7A 
7B 
7C 
7D 



SNS 

LIO 

ST 

L 

A 

TBN 

TBF 

SBN 

SBF 

MVI 

CLI 



1 ADDRESS 









OP 


Q 


D1 1 



-3 bytes - 



XR1 



84 
86 
87 
88 
8A 
8B 
8C 
8D 
8E 
8F 



ZAZ 

AZ 

SZ 

MVX 

ED 

-ITC 

MVC 

CLC 

ALC 

SLC 



h#2 ADDRESS 

Indexed Direct 

I OP I Q I D1 I Operand 2 | 

I 



• 5 bytes » 

XR2 
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INSTRUCTION FORMAT REFERENCE (continued) 



OP 


MNEMONIC TYPE 


94 
96 
97 
98 
9A 
9B 
9C 
90 
9E 
9F 


ZAZ 

AZ 
SZ 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

SLC 


-^2ADDRESS-^ 
Indexed 




OP 1 O 1 01 1 02 






XR2 XRl 


A4 
A6 
A7 
A8 
AA 
AB 
AC 
AD 
AE 
AF 


ZAZ 

AZ 
SZ 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

SLC 


M-2 ADDRESS-^ 
Indexed 




OP 1 Q 1 D1 1 02 








XR2 XR2 




80 
B1 
84 
B5 
86 
B8 
89 
BA 
B8 
8C 
80 


SNS 

LIO 

ST 

L 

A 

TBN 

TDF 

S8N 

S8F 

MVI 

CLI 


1 ADORESS 
Indexed 




OP 1 Q 1 01 1 








XR2 
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INSTRUCTION FORMAT REFERENCE (continued) 


OP 


MNEMONIC TYPE 


CO 
CI 
C2 


6C Direct 


TIO 1 OP 1 Q 1 Address 




DO 
01 
02 


BC 


TIO 1 OP 1 O 1 02 1 +XR1 


EO 
El 

E2 


BC 


TIO OP 1 Q D2 1 +XR2 




FO 
Fl 
F2 
F3 


HPL 
APL 


JC OP O R 



LOAD & STORE REGISTER O CODES 



OP 


Q 


Operand 1 



/ 




0123 


4567 




\^ 


01 


= 


0000 


0001 


= 


XRl^ 


02 


= 


0000 


0010 


o 


XR2 


04 


= 


0000 


0100 


= 


PSR 


08 


= 


0000 


1000 


- 


ARR 


10 


= 


0001 


0000 


= 


lAR 


20 


= 


0010 


0000 


= 


PI - lAR 


40 


= 


0100 


0000 


= 


P2- lAR 


80 


= 


1000 


0000 


= 


IAR-0 


CO 


= 


1100 


0000 


= 


IAR-1 


AO 


= 


1010 


0000 


= 


IAR-2 


90 


= 


1001 


0000 


= 


IAR-3 


88 


= 


1000 


1000 


= 


IAR-4 
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LOAD I/O (LIO) INSTRUCTION FORMATS 



Op 
Code 

7 


OCode 


Operand 1 

16 


































DA 

e 11 


M 
1? 


N 
13 15 


Direct addreiiing - Operand 1 ■ 2 bvte» 


31 










71 






Indexed by XR 1 - Opera ryJ 1 ■ 1 byte 


Bt 








IndexedbyXR 2 -Operand 1 1 byie 


6203 

Printer 


1110 








Devkce eddretj line printer (E) 











Mbit It not u»»d, a zero it prelerred 




000 




Load form length One byte for each carriage 


100 




Select line primer image addreis register 


110 




Select line printer data addreli regitter 






Note: Another N code* invalid 


5424 

MFCU 

5444 

DJjk 


1111 








Device addrsit MFCU (F) 


ravo'^ 


^- 


— 


- 


Normaj_mode 

" Diagnoit'ic mode 




100 




MFCU p<int addrets regitter 


101 




MFCU read addr«ts register 


110 




MFCU punch addrett regitter 






^k)le; All other N codes invalid 








[Wice address disV drivel (A) 


1011 








Device address disk drive 2 (B) 











Mbit not used 




on 




Diagnostic CE 


100 




DFDR 






110 




DFCR 








Note: All other N codes invalid j 


5475 
Keyboird 


0001 








Derv.ce address keyboard (t) 







000 




M and N must be zero 


— 


/9 /10 

IT 


Data at operand 
Address- 1 
12 3 4 5 6 7 


Data at operarx) 1 
Address 
12 3 4 5 6 7 


1 


2 


3 


4 


5 


6 


7 


Prog 

1 
ID 


8 


9 


10 


11 


12 


13 


14 


Prog 

2 

ID 






Indicator 1 


Indicator 2 
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LOAD I/O (LIO) INSTRUCTION FORMATS (continued) 



Op 
Code 

7 


OCode 


Opeiand t 
16 






DA 
8 1 


M 
12 


N 
13 16 




31 










Direct addrewing-Operj 
Indexdd bv XR ~t-Oper 


nd 1 - 2 bytes 


7« 










nd 1 - 1 byte 


B1 


00 iT 


- 0"^ 


_. -. 


Indexed by XR'2-Operand 1 1 byte 


SIOC 





Devic« address SIOC (3) 


Mult be rero 




001 





Load I/O function regi»ie« 


010 


Load SIOC length count regiuer 


100 
101 




Lo«d SIOC data addmx register 


Load data transfer register 






Note; All other N codei inwalid. 


5471 
Printer 
Key- 
board 


0001 






Device address printer keyboard (II 




1 






Select printer must 
be a 1,0 is invalid. 


Storage address can be 
or»e byte w two bytes 

in length (direct addressed, 
or indexed). The character 
to be printed is loaded frorn 
the (irsi operand address ■ I . 
All other N codes invalid. 


000 




Load EBCDIC 
chdracler to be 
Orinied (N code 
must be tcra) 


BSCA 


1000 






Device address BSCA (6) 









; Must be 7cro 




001 




Stop address register 


010 




Transition address register 


100 




Current addrew register 


n 


110 




Current address register [not subject to busy) | 






Note: All ot«ier N codes 


tnvalKl. 


1442 


OIOI 


^"o" 






Device address 1442(5) 








_ 


Mustbe^ero 
Load punch LCR 






000 
100 






Load 1442 DAR 








Note: All ot»>ei N codes invalid 1 
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START I/O (SIO) INSTRUCTION FORMATS 



Op 
Code 

7 


QCode 


Control 
Code 




DA 
8 11 


M 
12 


N 
13 15 


16 23 


F3 














5203 
Printer 


1110 










Device address printer (E) 




- 








Led carriage is used (sinQle feed carriage) 


1 








Right carriage is used 




000 






Space only 


001 






invalid 


010 






Print follovtfod by spacing 


oil 






Invalid 


100 






Skip only 


101 






Invalid 


110 






Print followed by skip 


111 






Invalid 




0000 
0000 
0000 
0000 

0000 

11 1 1 
Olio 
0111 


0000 
0001 
0010 
0011 
0001 

0010 

MM 

Mil 

1111 

0000 


One space / not permitted end will result 
Double space 1 in a space zero operation. 
Triple space ' 

Skip to line 1 ^ number greater than lOOfOj 
Skip to line 2 ^ may result in a carriage run- 

1 1 away. 112 lines are the 
Skip to line 1 10 i maximum length of a form 
Skiptoline112 ''8l«f^P»f l"c^^>- 


5424 

MFCU 


1111 








Device Address MFCU (f=) 




C 








Primary cvd path is used 


1 








Secondary card path is used 




»0 






Feed 


001 






Read 


010 






Punch feed 


oil 






Punch read 


100 






Print feed 


101 






Print read 


110 






Punch print feed 


111 






Punch print read 






1 




Printbuffer 1 is used 
Printbuffer 2 is used 


1 

1 


000 
100 
101 
110 

111 


8bit IPLread 
Print 4 lines 
Reserved 
Reserved 
No selection 
Select stacker 4 
Select stacker 1 
Select stacker 2 
Select stacker 3 


5475 
Keyboard 


0001 





0000 




Device Address Keyboard, M and N must be zero 








1 

1 
1< 


1 
1 



1 


Program numeric shift 
Program lower shift 
Turn error indicator on 
Restore key 
Unlock keyboard 

Enable interrupt 

Turn off interrupt request 



35 



START I/O (SIO) INSTRUCTION FORMATS (continued) 



Op 


QCode 


Cor>trol 




Code 








Code 




DA 


M 


N 


7 


8 It 


12 


13 15 


16 23 




F3 














1000 










Device address BSCA (8) 













Must be ^ero 




000 






Control 


001 






Receive 


010 






Transmit and receive 


oil 






Rec«ive Initial 


100 






Aoto call 


101 






Invalid 


no 






Loop test 


111 






Invalid 




Ixxx 


X 


j< a 1, bits 1, 2, 3, arkd 4 of control code are effective 


BSCA 








OXXK 

1 



1 


1 



1 


1 



1 




II a 0, bits 1, 2, 3, and 4 of control code are disregarded 

Enable BSCA 

Disable BSCA 

Enable test mode 

Disable test mode 

Enable step mode 

Disable step mode 

Spare (no effect) 

Stan two second timeout 

Cancel two secorxl timeout 

Enable interrupt 

Disable interrupt 

Reset interrupt request 

No action 








Note; The control code is effective with every "N" code 














function except that the start two second timeout must 














be used only with the control function ("N" - 000). 




0001 








Device address ■ printer )<evboard ■ (1) 













Select keyboard 




000 






Must be zero - All other N codes invalid 




OOyx 


Oxxx 


Zero indicates unused position - Must be zero 










1 




Turn on request pending indicator 












1 




Turn off request pending indicator 
Turn on proceed indicator 















Turn off proceed indicator 


5471 










1 


Enable request key interrupu 


Printer 













Disable request key interrupts 


Key 










1 


Enable data key interrupts 


board 












1 


Disable data key interrupts 

Reset request or data key interrupts 


1 








Select printer 




000 






Must be zero - All other N codes invalid 




1 




Start print 












1 




Don't print 

Start carrier return (and index) 












1 
1 




1 



1 
1 


Don't carrier return 

Force a printer feedback switch response 

Forpe a printer long function switch response 

Not used - Must be zero 

Enable printer interrupt 

Disable printer interrupt 

Degate printer magnets 

Reset printer interrupt 
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START I/O (SIO) INSTRUCTION FORMATS (continued) 



Op 
Code 

7 


QCode 


Control 
Code 






DA 

B 1 


M 
12 


N 
13 15 


16 23 




F3 












6444 


10»0 
1011 








Device »ddresi diik drrve 1 (A) 








Device address disk drive 2 (Bl 













Removable d'sk 


1 








Fixed disk 




000 


0000 


oooo 


Control ' Seek 


001 


0000 


oooo 


Reed - Data 


001 


0000 


0001 


Read - identifier 


001 




0010 


Read - DieoTKHiic 


001 


0000 


0011 


Read - Verify 


010 


0000 


oooo 


Write Data 


010 


0000 


0001 


Write- Identifier 


oil 




oooo 


Scan ■ Equal 


oil 


oooo 


txnr 


Scan - Low or equal 


on 


0000 


0010 


Scan- High or equal 






Note: 1. Bits 16-21 are not used by the atlachmeni 
2. All other N codes .nvaJrd. 


SIOC 


0011 








Device addreti SIOC (3) 




b 








Notuied A/eroiij>re(efred 




ooo 


0000 


0001 


Reset interrupt request 


These control codes 
may also be used 
wienN codes 001 
or OtO below 


000 


oooo 


0010 


Enable interrupt ability 


000 




0100 Reset interrupt ebihty 


000 


0000 


1000 




000 


0001 


oooo 


Set interrupt request 


001 


oooo 




Read I/O device 1 


010 


oooo 


oooo 


Write I/O device 




Oi* 
"lOO 


1 
1 




I/O Control 1 




1 
1 


I/O Select B 
I/O Select 7 
I/O Select 6 
I/O Select 5 
I/O Select 4 
I/O Select 3 
I/O Select 2 
I/O Select 1 




I/O Control 2 1 




1 ■ 

1 


1 
1 


I/O Select 14 
)/0 Select 13 
t/O Select 12 
I/O Select n 
I/O Select 10 
I/O Select g 
I/O Unit ? Select 
^l/p_Un„ 1 Select ___. , 
Dev*« address UPF M and N im 


AH ^Iw N irodt* irtyjtkJ 




0000 





000 


. . _.. 


Kf be zero 


DPF 








oooo 







» 


Not used 

Enable dual programmlnfl mode 

Disable dual programming mode 

Enabie interrupt level (system control pdf>el inierrxjpijkey 

Disable interrupt level 


1442 


_010L. 


~0~" 




" .7. 


Device address 1443 RPO (5) 








Must be zero 






000 






F.K] 


1 
j 


001 






Bead Iraoslate mode 


010 






PurvJfi -nd feed 


oil 






Head CI mode 






100 






PurKh No feed 




-" 


xOOl 


Note: All other N codei invalid. 

Select stacker 3, x indicates "don't care" bus. 

>i lovalrd and mill result in ibe card going to stacker 1. 
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SENSE (SNS) INSTRUCTION FORMATS 





1442 SENSE 




(SNS) 


Opcode 
7 


QCode 


Operand 1 
16 




DA 
8 11 


M 
1? 


N 
13 IB 


30 








Operand 1 = 2 byiei Direct eddrening j Byio 1 = Operand 1 eddreii 


70 








Operend 1 - 1 byte IndexedbyXRI 1 Byie 2 - Opererwl 1 addresi-l 


BO 








Operand 1 • 1 byte Indexed by XR 2 




0101 






1 Device eddreii 1442 (5) 









1 Mutt be zero 




Low Core AddretJ Hiflh Core Addret* 


on 

001 




eyte2(EB2l Byte 1 (EB1) 
Not amgned Reed compare 

? Not a%v9>ed 2 Punch check 

3 Read fletion JarD 3 Data overrun 

4 Hopper miifeed 4 I/O attention 

5 Feed clutcfi 6 No-op latch 

6 Punch jtation jam 6 Feed check 

7 Trantponjam 7 1 nvalid card code 




Notanigned All cell* on 

1 Not asiigned 1 Read celli 7, B, 9 

2 Noi assigned 2 Rwd cellt 4, 6, 6 

3 Punch incremental 3 Read cells 1, 2, 3 
drive C6 A 

4 Punch CB 2 4 Read cells 12, 11,0 

5 Punches 1 5 ReademiUer 

6 Punch inc/enwnlal 6 Feed CB 2. 3. 4 
drive CB 8 

7 CE diagnojiic bit 1 7 FetKJ CB 1 


010 




Punch ee+w 9 Punch echo 1 

1 Punch echo 8 1 Punch echo 

2 Punch echo 7 2 Punch echo 1 1 

3 Punch echo 6 3 Punch echo 12 

4 Punch echo 5 4 Punch echo valid 
b Punch echo 4 5 Not assigned 

6 Punch echo 3 6 Punch cell dark 

7 Punch echo 2 7 CE diagnostic bit 2 


100 
* 




Store 1442 OAR 




XXXX xxxx 


Op*i»od address (sense bytei destinations) 



ti Note: All other N codes invalid 
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SENSE (SNS) INSTRUCTION FORMATS (continuadl 





203 PRINTER SENSi 










(SNSI 


Op 


QCode 


Operend 1 








Cod* 
















DA 


M 


N 


7 


6 11 


12 


13 16 16 








30 








Operind 1 - 




1 Byte 1 - Operand 1 addrett 


70 








Operand 1 ■ 


Ibyte Indexed by Xftl 


Iflyl* 2- Operand laddreu-1 


BO 








flperw^dl- 


Ibvta Indexed by yft-J 






1110 








Device •ddret* printef (E) 




!IqI 






Mutt be rero 






Low Core Addreti 


High Core Addreu 


000 






Byte 2 (EB2) 


Bytel (Eei) 
































2 


2 














3 Leit cvriage 


3 Right carriage 














4 line locttion 


4 line location 














6 


h 














6 

7 


6 

7 


001 









Not pfinting ■ containi 














1 




1 1 character in chain counter 














2 


be added or sub 


2 1 equal to character at 














3 


tracted to the line 


3 1 print poilt ion 1. 














4 


primer data eddreu 4 f Printing ■ comalni char- 














5 


regiiter 


5 1 «ter in chain counter In- 














6 ) (LPDARI 


6 J dicatinfl character at 

7 poiltlon being addreiaed. 


010 






Le«t or right carriaije 


Hammer 4h)ft clutch 














emitter 
















1 Execute print letch 


1 Prim itart SS ■ emitter pulte 














2 Ch»ir» emitter SS 


2 Left or rl^t carriage clutch 














3 PSSl 


3 Print cycle 1 














4 Print time 


4 Print cycle 2 














5 CE Mose bit latched 


5 Print cycle 3 














6 HMR unit ■■ extreme 


e Hammer let latch 














le*t (Ml) 
















7 Homegete 


7 Hammer bar right 


Oil 






Carriege lync check 


Chain lync check 














1 Carrieje tp«:« check 


1 Incrementer lync check 














2 Forms jam check 


2 Hammer unit therrnal check 














3 Incrementer failure 


3 














Check 


Notuied 














4 CEteni* bit latched 


4 














5 Hammer echo check 


5 48 character chein intulled 
















6 Unprintable ch*ractef 














7 No op 


7 CE tente bit 


100 









6 














2 




2 














3 


LPIAR Hi 


3 LPIAR ■ Lo 














4 




4 














5 




5 














6 

7 




e 


101 




Invalid 


110 























2 




















3 


LPOAR Hi 




LPOAR ■ Lo 














4 




















6 




















6 

7 




5 




in 




Invalid 




XKKK XKKK 


Operand addr«u (lenaa byte* dettinatlonil 
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SENSE (SNS) INSTRUCTION FORMATS {continued) 





B410 CPU SENSE 




(SNS) 


Op 
Code 

7 


QCode 


Operand t 

16 




DA 
8 11 


M 
12 


N 
13 15 


30 








OperapxJ 1 - 2 bvtes Direct addr«ssinfl 1 Byte 1 = Operand 1 addresi 


70 








Operand 1 1 byie Indexed by XRl | Byte 2 = Operand 1 add rest- 1 


60 








Operandi 1 byt« Indsxed by XR 2 




0000 








Device address CPU (0) 











Must be zero 




Low Core Addreu High Core Address 


000 
* 




Bvte2(EB2) Byie 1 (EBl) 



1 Address 1 Address 

2 switch 2 switch 

3 1 3 3 

4 4 1 

5 Address 5 Address 

6 switch 6 switch 

7 2 7 1 4 




xxxx xxxx 


Operar>d address (ser>se bytes destinations) 



•K' Note; All other N codes invalid 
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SENSE (SNS) INSTRUCTION FORMATS (continued) 





5424 MFCU SENSE 








.. Lswst -., 


Ot> 


OCod* 


Op«iar>d \ 






Code 












DA 


M 


N 








7 


8 11 


12 


13 15 


16 






30 








Opefaod » 


7 bytei Oireci aadrtivng 1 Byte 1 Op«r«nc] 1 add'nt 
1 byte lndifx«d^vXm^ "("ffyic 2 - Oper»^ 1 »dcJrt« J 


70 ' 








Operand"! 


_ 66 . 


"Tirr 


n 




boer^d'l" 


t byte Indexed by XR-2 






Device addreis ior MFCU |F) 
Mutt be zero 






o" 













Low Core Address H-gh Cwfi Addrejj 


oool 




Byie2(EB?) Bytet|EB1) 








1 












1 




1 Punch MfObe 1 Hopper cell covered 








1 




2 Purvch rioagnei orw 2 Gear cotini 1, 3, ?. 7. 9, 11 












3 Ind 1 Byte 2 bit 3 3 Read cell one expoiett 








1 




(spwe) 












4 Pijni (ime 4 Re»d cell IBexpoicd 












5 Prim (ireCB 5 Allow read 
























9(A2I 












7 IrvJ » Byte Z h.i 7 7 Ind 1 Byte 1 bit 7 (tp«re) 














Up*re) 




001 




Cwner kick magr^et O'T'unch reg.itralion roW 1 of 2 














1 Pnni stepper cluieb 1 Prepurvch ce*l covered 














magnrt 
























3 Print inject CB 3 P\inch eject roll rnaqnet 




























5 Print ttepp«d CB S Corner cell covered 














6 PnrM allow, punch 6 Punch ttepper CB 




























7 lod 2 Byie 2 bii 7 7 
(sparel 


Ind 2 Byi* I bit 7 (spare) 


on 






r 6 Print buffer 1 bjjy 


Read check 














1 Print buffer ? bjjy 1 PurKhcfieck 














2 Cardinwan 1 2 Puncti invalid 














3 Card in wvaii 2 3 Print data check 














4 Reserved 4 Print clivtch ct^ec^ 














b Hopper cycle nor 5 Hopper c^eck 














complete 














6 Card m trantport 6 Feed check 














counter bit 2 














7 Card in transport 7 No op 
countfi l^i\_1 








oiol 

100] 


."Z 


flrTvalid .._ _. 1 
MFCU print address register 


Stores register 

Conlinlsai 

operand addresf 1 and 

operand address 1 minus one. 


101 ; 


~ 


fiAFCU riMd dddrest regisKtr 


110 




MFCU ponch address rcgisiei 
Invalid 




111 






L 




XXXX AXXX 


Operand address (sense bytes destinafion) 
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SENSE (SNS) INSTRUCTION FORMATS (continued) 





5444 FrLE SENSE 








(SNS) 


Op 


QCodB 


Of>er«r)d 


1 






Cod« 
















DA 


M 


N 


7 


B n 


12 


13 16 


16 








30 








Operand 1 ■ 


2 byle» Dir«cnddr«iing 


1 flVta 1 - Operarvl I addren 


70 








OpWBOd 1 - 


1 bytQ Indoxodby XR 1 


1 Byte 2 - Operand 1 addrew-t 


BO 








3p9r^ 1 


1 byie lnd«K«d by XR'2 






1010 








Oevica addreis disk drive 


1 (A) 


ton 








Oevtce addraudiilt driv« 


2(BI 




f> 






Removable ditk 


1 






Fixed ditk 






Low Core Addreit 


Hiflh Core Addreii 








Byte2(EB2) 


ByteHEBD 








000 






Invalid 




001 




Invalid 


010 






No OP 


Scan equal hit 














1 Invervention required 


1 CyluxJer /«ro 
















2 End of cylinder 














markvf 
















3 Equipment check 


3 S«ek buty 














4 D8i» Check 


4 100 cylinder 














5 No record found 


B Overrun 














6 Track condition 


6 Reserved 














check 
















7 Seek check 


7 Ditk drive 2 tel 


on 






Uhiafe 


Rewrved 














1 TAPhneA 


1 Jumperable CE bit 














2 TAP line B 


2 Jun^perable CE bit 














3 TAP line C 


3 Not bit ring inhibit 














4 irtdex 


4 Standard write trigger 














5 Head tettling 


5 CorMJiiion priority request 














6 Jun^perabie CE bit 


6 B.tr.ngO 














7 fle»etved 


7 Not CC reg positron 17 


100 




_ 


DFDR 


101 




hwdlid 










h ^'° 






DFCR 








lit 






Invalid 






xxxx xxxx 


Ope<and addreti l^nte bviesdeilinatiort) 
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SENSE (SNS) INSTRUCTION FORMATS (continued) 



5471 CONSOLE )/0 SENSE 



Op 


QCwl« 


Operaod 1 






Code 














DA 


U 


N 


7 


B 11 


il 


13 15 


16 






70 








OperantJ 1 ' 2 bv 


1 Byte 1 ' Operand 1 addreu 


Operand 1 - 1 byte Indexed by XR 1 


1 Byte ? - OperarKi 1 addretsl 


80 


0001^ 






Operand 1 - 1 byte Indexod by XR 2 






Device address 5471 


Ml 




"T 


001 


.: 


Select* keyboard 
ielec.pMn.e, ; 

Low Core Addreu 

Byt«2(EB2) 


High Core Addrmi 


Byiel (EB1) 












Spa.e\ 


Req key im ponding 












I Sp.re 


1 End or cancel int pending 












? B 


2 Cancel key 












3 A 


3 End key 












4 8 \Card 


4 Rciurn 01 data key 












code 


interrupt pending 












5 4 


5 Return key 












6 2 


6 Keyboard translator check 








^-Qir 





7 t 

6 Keybojra mocic 4w 


7 Keyboard data check 


ich Reqjeit key enabled 












^ P \ 


1 Data key en^blett 


; 








2B 1 


2 Stror>e switch 












3 A / Keyboard 


3 Strobe iwiich iampled 












4 8 code 


4 ReqLe^t-end -cancel key 












5 4 


5 Recuesl-erd -cancel key 












iampled 










6 2 


6 Keyboard shifting 




i 


001 




7 1 

Pt inter (M bit IJ 

Enable printer 


7 RMfrved 




Printer mlfrrupt pending 




1 






1 5 24 msec 


I Reierwed 




1 






2 2 6a*ec 


2 Unprintable character 




! 




3 CvdcFL 


3 Printer busy 












4 Reserved 


<9 End ot line 












5 Feedback too late 


5 End o( (orm 












6 Extra cycle 


6 Print iranilato< check 








Oil 


- 


7 Cycle too tong 
Shfd mode twitch 


7 Prints maKunction 




Lower ihitl required 


I 








1 No Drint 


1 Uoper shift required 


■ 








2 T2 


2 Reserved 


1 








3 T1 


3 Feedback switch 


1 






4 Rb 


4 Feedback switch wmpied 










6 P2A 


5 Long function switch 










6 H2 


G Long function switch Simpled 




I 




7 R1 


7 CE SNS bit (aciivfi)or MST 




j 


* 






downlevctat A B2N2U06I 




XXXX kX^X 


Ot>eiand addrt-w Iserne bytes deitinafionO ^ 


* Nole: 


All oihe 


N 


ode* inv 


dlid 
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SENSE (SNS) INSTRUCTION FORMATS <continued) 



S475KEyBOARD SENSE 



"OpefBOd 1 ■ 2 byte* Direct iddrwijng J Byf t - Operand 1 iddrtH 

" ODeTandT- t byt* \nd» x»d by XRt 
OpwandJ \ byU ind»x«dbv XH-2 



I Byte 7 • Operirtd 1 iddreti-1 



3 ' Da 



7 _ 

Profliam t key 

1 Proyam 2 key 

2 Proor»m loAd twite 
actuated 

3 Rfleaje key 



4 Field «i 



lekey 



5 E'ror re»et key 

6 Read key 

7 Right adjutt key 



HlflR Cofe Addreti 
Byte I lEBt) 

Print twitch on 

1 Spare 

2 Lower fhift key 

3 Invtijd charicie' detected 

4 S[}»re 

5 Multipunch interrupt 

6 Spare 

7 Data key interrupt 



3 Proflrarn twitch on 

4 Skip key 

5 Dup key 

6 Auto rec r«l tw 

7 FurKtional key interrupt 



Keyboard enable 

1 Any (unctioo key 

2 Bail (o'ward contacii 

3 Unlock kevb( 

4 Bail forward 
B Togo'e switch latch 

6 Any data key 

7 CE le ntc 



ignal 



* Note. Alt other Ncodeiir 



(Tiperf^ 10 A B2 M2P03 



itch-s. 
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SENSE (SNS) INSTRUCTION FORMATS {continued) 



Op 
Code 

7 


QCod 

DaH m 
8 n! 12 


N 
13 15 


Ootrand 1 
16 




30 








Operand 1 = 2 bvl« Direct •ddinstrvg 1 Bvte 1 = Operand 1 addre« 1 


70 








Operand 1 <■ 1 bvte Indexed by XR 1 Byte 2 - Operand 1 addretv 1 


BO 






[Operand 1 ' ♦ bvi« lrKJiix«d by XR-2 




1000 






1 Dev>ce addrett BSCA (81 








1 Muit be zero 






Low core addresi High core address 






Byte2(EB2) BytellEBI) 


000 
001 




Reserved Reserved 

1 Bit time counter 4 1 Pe*prved 
? Bit lime counter 2 2 Retsrved 

3 Bit tirr)« counter t 3 Reserved 

4 Reserved 4 Block cycle iteal request 

IITB, BCC or VRC check) 

5 Transmit trigger 5 LSR/shitt rtq parity check 

6 Receive trigger 6 I/O cycio steal overrun 

7 Ce SNS bit 7DB) parity check 

Stop address register 


010 
Oil 




Transition address register 


i 




Timeout Reserved 

1 CRC/LRCA/RC 1 Reserved 

2 Adapter check on irjnv 2 Reserved 












3 Adapter check on re 3 Reserved 












4 Invalid ASCII 4 Reserved 

5 Abortive d.sconnecl 5 Reserved 

6 Disconrvect Tin>>eou< 6 Dau set ready 

7 Reserved 7 Data line occupied 


100 




Currerit address register 


ior 
lio 




1 \ 








" "i ?r 




6 5 \ 

6 6 

7 7 


lny»l^ J 




Operand address Isense byte desimaiion) J 
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SENSE <SNS) INSTRUCTION FORMATS (continued) 



Oper i rt d 1 - 2 bytaa D-;ec i jd dr essj^ 



" Operand t ^ t byte Indexsd by "kfl 1 
"Operirxd t - I byte loJexed by XR ? 

I Dtfviccaddrgw SI QC (3)' ' 



I Byte 1 - OpefsrKJ 1 addi^Cii 
flyle 2 - bperytd i addrwi i 



Low CI 



eaddfwi 



ByiH2 (EB2I 

)"WntRr^ode«:t 

service rMDonw 

Reiei tervice 

retponie «<1er 6 rn«c 
> Tranjfer line 2 EOT 
i Traoifer line » EOT 

4 Odd parity 

5 Dac^ement DAR 
Latch I/O ) ielect 

7 Slaveftiaot line 6 

k 7 Jaich) 

O"" Spire 

1 End fequeil 

2 Interrupt pendirvq 

3 I/O attention 
Data itanneg 
parity check 

5 No t>p latch 
LCR overflow 
I/O read y 



I/O ID bit 8 
I/O ID bit a 
I/O ID bit 2 
I/O ID bit 1 
I/O device a<t. 
I/O transfer In 



1 DAR 
* high 

7 _^_ 

SIOC request lalch 
Service request 

2 Seivice revponse 

3 Interrupt enable 

4 I/O disconnect 

5 Write cell 

6 Read cell 

7 I/O selected _ 



Spare 

Latch iraos line 4 

Latch transhneS 

Latch iraosiine ) 

Trans line 3 reset disc latch 

Reset disc latch after 6 rnsec 

Trans line 5 reset disc latch 



)/0 trans line 7 
I/O trans line 6 
I/O trans line 5 
I/O lransline4 
I/O trans line 3 
I/O trans line 2 



islin 



e bytp'.deitinationsl 
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TEST I/O AND BRANCH (TIO) INSTRUCTION FORMATS 



Op 
Code 

7 


QCode 


Control 
Code 

16 






DA 
8 11 


: 


N 
13 15 


Direct addressing - Operand 1 ' 2 bytes 


CI 











D» 
_EL. _. 

5424 

MFCU 








Indexed by XR-1 - Operand 1 ■= 1 byte 










Indexed by XR-2 - Operand 1 ■ 1 byte 


1111 








Device address MFCU (F) 











Primary 


1 






Secondary 




000 




Feed not ready or error 


001 




Read feed busy (condition 1) 


010 




Punch data busy (conditioji 2) 


oil 




Condition 1 or 2 


100 




Print data busy (cor>dition 4) 


101 




Condition 1 or 4 


no 




Condition 2 Of 4 




Mf 


Condition 1. 2 or 4 


. 




xxjix xxxx 


Branch to address t< condition met 
Op codes D 1 and E 1 arc indexed 


5203 

Prin(er 


ttio 


Device address pr inter (E! 









Left carriage 


1 




1 ft ighi carriage 




000 


Not ready 


001 


InvaMd 


010 




Print bu Her busy 


oil 




Invalid 


100 




Carriage busy 


101 




Invalid 


110 




printer busy 


111 




Invalid 




xxxx xxxx 


Branch to address if condition niet 
Op codes D1 and E 1 are indexed 


5471 " 

and 

5475 


0001 








Device address keyboard (1) 










Test I/O is invalid and will result in invalid 
Q byie processor check. 


5444 

Disk 


1010 






Oevice address disk drive 1 lA) 


1011 








Device address disk drive 2 (B) 











Removable disk 


1 






Fixed disk 




000 




Not ready or error" 


1 


010 




Busy - Data transfer in process 


* 


■ 


Scan found 


'Condition may vary depending on 
Disk drive selected ■ Re<er to status byte 




xxxx xxxx ; Branch to address if condition is met 


DPF 


0000 









Device address DPF (0) 







Oxx 


Must be zero 


Program level 1 


Tests setting of 
DPF switch 


Ixx 




Program level 2 
Cancel program level 


xOO 




^ xOl 
xfo" 




Load program level from 
MFCU 




Load from console I/O 


* 


xxxx xxxx 


Branch to address if condition is met 
Op codes 01 and El are indexed 



:fr Note; All other N codes invalid 
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TEST I/O AND BRANCH (TIOI INSTRUCTION FORMATS 
I continued f 



Op 
Code 

7 


QCode 


Control Code 
16 


Direct Addreuing - Operand 1 ■ 2 bytet 


DA 

s ti 


M 
12 


13 15 


CI 










D1 
BSCA 


--^■] 


Lh 






Indexed by XR 1 - Operand 1 -^ 1 byte 




Indexed by SR-2 - Operand 1 - 1 byte 


ooti 








bevice iddreu SIOC 13) 


"^lOOO 









Mult be zero 




000 




Te»t for SIOC not reidy 


010 


XXXK XKXK 


Teit tor SIOC busy 
Note AH other N codei invalid 
Branch to addfeM if condition n Riei 
Dt and El are indexed 






Devke addreu BSCA (8> 











Mult be zero 




000 




Not ready / Unit check 


001 




Op end inierrupt 


010 




Biiiy 


oil 




ITB inierrupt 


100 




intefrupt pending 


101 




Invalid 


no 




New data 


111 


,,.. ,X.. 


Invalid 

Branch lo address if condition >i mat 

D1 andEI are indexed 


1442 


0101 








Device addreu 1442 (S) 












Mult be leto 




ooo~i 




Tetf tor 1442 not ready 




010 


xxxx xxxx 


Teit for 1442 buiy 
Note: All other N codes invalid 
Branch to address if corxjition is met 
01 and El are indexed 
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CONDITION REGISTER SETTINGS 



Binary Value 


8 


4 


2 


1 


8 


4 


2 


1 


Bits 





1 


2 


3 


4 


5 


6 


7 


Meaning 




•BO 


Test 
False 


"DO 


HI 


LO 


EQ 


DECIMAL 


















ADD Decimal 
SUB Decimal 
ZERO & ADD 






: 


: 


overflow 
overfJow 


> zero 

> zero 

> zero 


< zero 

< zero 

< zero 


zero 
zero 
zero 


LOGICAL 

ADD Logical 
SUB Logical 
COMPARE 
CLI 






overflow 


i — 


- 


Carry 
1>2 
1>2 
1>l 


No 
Carry 
1<2 
1<2 


zero 
zero 
EQ 
1 = 1 


EDIT (second operand) 




- 


- 


- 


> zero 


< zero 


zero 


Test Bits ON 






- 


Notel 


- 


- 


- 


- 


Test Bits OFF 






- 


Note 2 


- 


- 


- 


- 


BRANCH ON 
CONDITION 


X 




- 


Note 3 


- 


- 


- 


- 



When ONE, branch if any of the tested bits are ON 
When ZERO, branch when all the tested bits are OFF 



■BO - Binary overflow 
"DO - Decimal overflow 



1. Selected bits are not all one. 

2. Selected bits are not all zero 

3. Turn off if tested. 
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HALT IDENTIFIERS 



FO 


TENS 


UNITS 



Hex 

Value 


Characte* 
Displayed 


00 

Blank 




02 

Quote 


/ 


^1 -,n 
/ 




— , 


07 


/ 


Id 


/ / 
/ 




/ 


10 
Dash 


■ 


3B 


/ / ! 

/ / : 




' '— 


3C 




/ / 


3E 


/ / 


3F 




57 


1 ! 
■ _' 1 





/- 

_/ 


5D 




/ / 


5F 


/ / 
/ 






63 


/ 


66 


/ 
/ 


68 


/ / 
/ / 


6C 


/ / 


• 


er 


/ / 

;_/ 




/ 


76 


/ 

/ 




/ 




/ 


7C 


/_ 




/ 


7D 


/ 

; / 


7f 


L_U J 



FO 


7C 
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DISPLAYS 

O I 

I I I 



Note: Not tho same as 5475 keyboard 
indjcatojs Sec 5175 LIO. 
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(Card and Disk) 
MACHINE INSTRUCTION DESCRIPTION 

ZAZ = 1. Second operand placed byte by byte into first operand 

2. High order zeros inserted 

3. Zone bits except rightmost set to ones 

4. Operands addressed by rightmost byte 

5. Q byte designates length of both operands 

AZ =1. Second operand added algebraically to first operand 

2. Operands addressed by rightmost bytes 

3. Zone bits except rightmost set to ones 

4. Q byte specifies length of both operands 

5. Second operand remains unchanged unless overlapped 

6. No check is made for valid digits in operands 

SZ - 1 . Operand 2 subtracted algebraically from Op 1 byte by byte: result in 
Opl 

2. Operands addressed by rightmost byte 

3. Q byte specifies length of operands 

4. No check for valid decimal digits 

ALC = 1. Positive binary number in Op 2 is added byte by byte to positive binary 
number in operand 1 ; result stored in Op 1 

2. byte specifies length of operands 

3. Operand 2 not changed unless it overlaps operand 1 

SLC = 1. Positive binary number in operand 2 subtracted from positive binary 
number in operand 1; result stored in operand 1 

2. Result can never be negative 

3. Q byte specifies length of operands 

4. Both operands must be same length 

5. Second operand not changed unless overlap 

A =1. Positive binary number contained in operand address added to register 
selected by Q code 

2. Result replaces contents of register 

3. Operand addressed by rightmost byte 

4. If Bit of code is zero, remaining bits cause modification of 
registers as follows: 

Bits 
1 = PL2IAR 
2-PL1 lAR 

3 ^ lAR in use when "A" instruction is executed 
4- ARR 

5 = Prog Status Reg 
6= 1X2 
1 -- (XI 

5. H high order byte is 1, alter 5 interrupt level lAR 

Bit 

None = ILO 
1 ML1 
2= IL2 
3 - I L3 
4= IL4 
Noxe: Must not be used to add to more than one register at a time 
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(Card and Disk) 
MACHINE INSTRUCTION DESCRIPTION (continued) 

MVX - 1. Numsric portion or zona portion of single byte second operand is 
placed in corresponding portion of firtt operand 

2. Q byte spacifiei portion of each operand 

00-ZtoZ 

01 - N to Z 

02 - Z to N 

03 - N to N 

3. Condition register not affected 

MVC = t. Second operand placed byte by byte in first operand location 

2. Operands addressed by rightmost byte 

3. Q byte specifies length of operation 

4. Does not affect condition register 

EO ■ 1 . Decimal rujmeric characters in operand replace bytes containing 20 in 
first operand 

2. Operands addressed by rightmost byte 

3. byte specifies length of Op 1 

ITC = 1 . Single character at second operand address replaces all the characters in 
the first opervid to the first significant digit 

2. First operand addressed by leftmost byte that can contain a character 
that should be replaced 

3. Q code contains length in bytes of operand 1 

MVI - Data contained in Q byte moved to byte located at operand address 

SBN = Byte of data contained in mask is used to set to one the corresponding 
bits in byte located at operand address 

SBF ^ Byte of data set into byte is used to set to zero corresponding biu of the 
byte located at operand address 

ST - Contenu of register specified by code are placed in f>eld addressed by 
operand address 
Note: Not to be used for setting more than one register at a time 

L - Contents of two byte field addressed by operand are placed in LSR specified 
by O byte 
Note: Not to be used for setting more than one register at a time 

LA = 1. If instruction is D2 or E2, one byte operand is added to contents 

of index register specified by operand code and loaded into LSR specified 
by Q code 
2. If instruction is C2, operand is loaded into register specified by Q byte 



CLC = 1. First operand compared to second operand. Condition register is set 

2. Operands addressed by rightmost byte 

3, code specifies length of operands 

CLi ' Binary immediate operand contained in Q byte is compared with binary 
operand in storage location of operand address: result sets condition 
register; neither operand is changed 

TEN '^ Bits of storage located at operand address are tested for bit = 1 as defined 
by mask contained in Q byte: storage operand is not changed 

TBF = Bits of storage located at operand address are tested for bit ' as defined by 
mask contained in Q byte 

BC ' Condition register is tested under control of Q byte; if condition register 
satisfied condition tested for the next instruction is taken from the branch 
address 
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(Card and Disk) 
MACHINE INSTRUCTION DESCRIPTION (continued) 

JC ' Condition register is tested under control of Q code, tf condition register 
satisfies condition tested for, the control code Is added to the I AR and the 
sum becomes the address of the next instruction. 

HPL - Prevents the execution of the rvext sequential instruction and displays a 
halt Identifier which is controlled by the bytes in the halt identifier bytes 



I/O 



' 1. No op if unit check condition that prevents the execution of the SIO 
exists in addressed device 

2. Is executed if it specifies the reset of an interrupt condition regardless 
of unit check condition 

3. Resets any unit check condition that does r>ot prevent execution of That 
SIO 

4. If dual program feature is irmalled. an SIO instruction addressed to a 
device that is busy results in program level advance 

5. On systems without dual programming, this condition results in a test for 
busy loop 

Contents of data source specified by N portion of Q byte are placed in two 
byte field specified by operand address 

1. The contents of the two bytes addressed by the operand are transferred 
to the destination specified by the N code of the byte 

2. A Q byte of 00 results in a No Op 

3. With dual programming installed, a LtO to a busy device results in a 
program level advance 

Condition specified by Q byte is tested in the addressed device if condition 
it present. Branch to address is transferred to lAR. If condition is not 
present, branch to address is transferred to ARR (no branch). 

1. With dual program feature, the program level advances if condition specified 
by N code of Q byte is present. 

2. If condition is not present, the instruction Is No Oped. 

3. If dual program feature is not installed, instruction acts loop if busy. 
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(Card and Disk) 
96 COL CARD CODE TO HEXADECIMAL 
CONVERSION TABLE 
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CARD FORMATS 
PTF Header 



PtidentifiwaPTF headarl 


cc 1 






Prograrn Number 


CC2-12 






Vereion/Modification Level 








of the ccxnponent 


cc i3Je 






Component ID 


cc 17 






Unreferenced 


cc 18-85 






Self Check Number 


CC86 88 






Unreferenced 


CC 89-96 


C. Program 




A. Header Card 






Program Number 


CC2O30 


Unreferenced 


cc 1-85 


^f1odlfication Level of 




SeJi Check Number 


cc 86-88 


Component 


CC 31-32 


Module Modification Level 


cc 89 90 


Component Card Count 


cc 55-58 


Component ID 


cc91 


Version of Component 


CC 59-60 


Module ID 


cc 92-93 


^f1odule Card Count 


cc61 63 


Sequence Number (001-998) 


cc 94-96 


Header ID (C Component 












or M Module) 


cc64 


D. End Card 




'Update Type 


cc85 






Self Check Number 


cc 86 88 


Unreferenced 


cc 1-85 


Module Modification Level 


cc 89-90 


Self Check Number 


cc86dd 


Component ID 


cc91 


Module Modification Level 


cc 89-90 


Module ID 


cc 92 93 


Component ID 


cc91 


Sequence Number (000) 


cc 94-96 


Module ID 


cc 92 93 






Sequence Number (999) 


cc 94-96 


B. PTF Card 






Unreferenced 


cc 1-85 






Self Check Number 


cc 86-88 






PTF ID (P) 


cc 89 






PTF Number 


cc90 






Component ID 


cc91 






Module ID 


cc 92-93 






Sequence Number 


cc 94-96 







A. The header card is the first card of every module or component 

'update Type; = changes to a module, and changes to modification levels. 

1 - complete replacement of a module or addition of a com- 

plete new module, and changes to modification levels. 

2 ^ changes to a module, but no change in modification levels. 

3 --= complete replacement of a module or addition of a complete 

new module, but no change in modification levels. 

B. PTF cards are corrections to IBM Svstem/3 programs. 

C. A program card ii any card that is not a PTF and has a sequence number between 001 and 998. 

D. The end card is the last card of a module or component, 1 1 must have the sequence number 999, 
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BOOT STRAP FOR LOADER 






Cardi 








Moved to load I/O 








0000 


02 01 0000 


LA 


XRI -0000 


0004 


5O0BFF2B 


MVC 
MVC 


Relocate 


0008 


50 07 6733 


I/O Inst. 


OOOC 


3A0F017E 


SBN 


Core Size 


^ 0010 


DO 00 F4 


BC 


To I/O Inst. 


00F4 Ob20 
00F7 d023 


71 F5FF 
F3F1 40 


LIO 
SIO 


MRDAR =0000 
IPL Mode 


00F>\_0026 


F1 F100 


APL 


Reader Busy 


OOFD ^29 
006^ b02C 
0063 302F 
0066 8032 


DO 00 00 
F0 7O6O 
70F3 5F 
79 FF 


BC J 
HPL 
SNS 
TBF 


Portion of 
Loader 


Card 2 Through 5 






0000 50 L Address Address 


MVC 


Locates each 


0004 50 L Address Address 


MVC 


card in core 


0008 D0 00F4 


BCto 


I/O instructions. 


Cards 









0000 50 05 E9 25 
0004 40 00 D9 017E 
0009 D0 00 6F 



MVC 

MVC For Size Oheck 
BC To Start of 
Loader 




OOF 4 



[og 

017E 



96 bytes 



F irst Card Logic 
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(Card and Disk) 
TEXT AND END CARD IN CORE 
TEXT CARD in CORE "T" 

0000 E3 

0001 - 0016 INSIGNIFICANT BYTES 

0017 Length of text data- 1 

0018 - 0019 Right most Address of text data 
001 A - 0058 Text data 

0059 - 005F Identification & Sequence 

END CARD in CORE "E" 



0000 C5 

0001 -0016 INSIGNIFICANT BYTES 

001 7 00 OQ Two byte address of program entry 
001 9 OC 1 7 0077 0044 MVC 

001 F 3C40 00FF MVI 

0023 OC 86 OOFE OOFF fWIVC 

0029 35 10 0018 L (lAR) 

006^7^0020 FOOOOO HPL , ^SR 

0063*^0030 FOOOOO HPL 



_ , Display 

0066 0033 30 00 006B SNS ( ^ ,. 

^ — noutine 

006^^0037 30 00 0062 SNS / instruc 

006E^_ 003B OC 00 0064 0062 MVC \ ^^^^ ' 

O074'*^0041 CO 87 0060 BC 



LSR DISPLAY ROUTINE PROCEDURE 

1. Set the lAR to X'66' for card; X'EB' for disk. 

2. Set the console address/data switches as follows: 

a. The left two switches to 34 to store a register or to 
30 to sense a register. 

b. The right two switches to the register to be displayed. 

3. Press the START button. A halt condition is displayed 
on the console. The Q byte of the first halt is the high 
order byte of the register being displayed. 

When the START button is pressed again, another halt con- 
dition occurs. The Q byte of the second halt is the low 
order byte of the register being displayed. 

Another register can be displayed by changing the 
setting of the two rightmost console address/data switches 
and pressing the START button. 
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(Card and Disk) 



RPG II COMPRESSION 

1. Original Data in Storage 




' 2. Divide 24 Bits Into Four 6-Bit Groups 

If Low Order Four Bits of Each 6-Bit Group 
Equals: 
1 -9 Add 1 1 to the Beginning of the Group 

I or AF Add 01 to the Beginning of the Group | 




' Characters Punched in Card 
Exceptions: 
Original 6 Bits Nev 



11 00 00 
1000 01 
1010 10 



11 11 00 00 
01 10 00 01 
1101 00 00 



3. Compression is just the reverse. That 
is. remove the two high-order bits from 
each 8-bit group. You'll end up with the 
original 24 bits. 
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RPG INDICATOR SETTINGS 



o £ 

"*- ^ 

o a 

> I- 

M O 

o **- 

CD w 
II 



o 
o 



2€S 



<( j2 



O -i: 



2S 



o 

15 



<o u- o 



OUTPUT 
FORMAT 
SPECIFI- 
CATION 


Conditioning 

Indicator 

23-31 


X 
X 


X 


• 
* 
• 
X 


X 


♦ 
* 

X 


X 


X 


X 


X 


Z 

o 
< 

o 

LL 

o 

lU 
Q. 
W 

z 
o 

1- 
< 

-I 
D 

< 


Resulting 
Indicator 
54-59 


X 


X 






X 




X 


X 




Conditioning 

Indicator 

9-17 


X 


X 




X 


X 




X 


X 


X 


Control 
Level 
Indicator 
7-8 












X 


X 


X 




z 
o 

1- 

u. 

o 
in 

w 

»- 
D 

z 


Field 

Indicator 

65-70 


X 


X 
















Field * 
Record 
Relation 
63-64 


X 






* 
X 






* 
* 
X 




X 


Record * 
Identifying 
Indicator 
19-20 


X 


X 










X 


X 




FILE DE- 
SCRIPTION 
SPECIFI- 
CATION 


File 

Conditioning 
71 -72 
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o 

1- 
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o 
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s 
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cc 


> 

o 

CD 
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D 
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RPG II PROGRAM OBJECT CYCLE 



Oet»ii 
Outpui 



^ Eotrv 


) 


1 


/ / Allocate 
// '■'■" 




1 


// r 
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LoBd Tsbici 

ar>d Arriyi 
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)P Ourpot 
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., /HaUon Un>d«ni\ 
-!!i2_JorOutoff5e<,. ) 
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(Card and Disk) 
RPG M PROGRAM OBJECT CYCLE (continued) 




Control 
F)«ld Extract 






S« on L / Control 

I ndicatort Sawe ^^ Braek 

New Control i jen 

Fid. Oata I 1 



=r 



, ; 

/ Exc»pt / 
-^ Output / 

' (EXCPT) / 
' I 



Close Files 
Perform / fOvfl, 

Table Output/ iTett 



'Output Sat 
OH Overflow 
Indicatort 



EOJ 
Test 



Total 
Calcs 
Mainline 



Total 
■ Output 
Mainline 



LRand 

Ovfl 

Proceisor 



Move Data From 
Inp. Buf. to 
AMignad Field 
Set Fid. Ind. 
On/Off 



Perform Detail 
Celcs. Set 
Result Indicators 
On/Off 



^ 







Normal 

F,d. 

Extract 


Input 
Fields 

Mainline 


1 1 

1 Exception / 

-*! Output / 

; (EXCPT) / 






Detail 
Calcs 

Mainline 


I 1 
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(Card Only) 
MAIN STORAGE DURING RPG II PROGRAM EXECUTIONS 

RESIDENT 



I/O BUFFERS 



CHAIN IMAGE 

SYSTEM COMMUNICATION REGION 



178 
Update 



Copyright 



17E 17F 

Core Size UPS I 



180 
Error 
Recording 
Area 



BRANCHTABLE 



I/O BUFFERS <SAVE AREAS-BUILD AREAS) 



TABLES AND FIELDS 



WORK AREA 



WORK AREA INDICATOR 
CONSTANTS TABLE 



DEBUG 
TABLE 



CONTROL FIELD 
HOLD AREA 



FILE PARAMETER BLOCK (FPB) 



IBM WRITTEN LIBRARY SUBROUTINES 



RPG II CYCLE INITIALIZATION 



FPB (FILE PARAMETER BLOCK) INITIALIZATION 



LOOK AHEAD FIELD EXTRACTION 



CONTROL BREAK 
TEST 



CONTROL FIELD EXTRACTION 



MATCH FIELD (MRF) EXTRACTION 



NORMAL FIELD EXTRACTION 



INPUT 
SAVE AREA 



GET-A-RECORD (MAY BE MORE 
THAN ONE GET) 



RECORD IDENTIFICATION 



■OUTPUT FUNCTION TABLE 



RECORD ADDRESS TABLE 



OUTPUT LINKAGE TABLE 



OUTPUT CONTROL 



DEVICE CONTROL ROUTINE 



MAY BE SEVERAL WITH EACH GET 
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MAIN STORAGE DURING RPG II PROGRAM EXECUTIONS 

PREOVERLAY 

BUILD FIRST PAGE OUTPUT RECORD 



FIRST PAGE RECORD OUTPUT 



PRE-OVERLAY INITIALIZATION 



LOAD TABLES 



OPEN FILES 



EXECUTE OVERLAY 



UNUSED 



UNUSED 



POST-OVERLAY 



BUILD OUTPUT RECORD 



OVERFLOW TEST AND OVERFLOW OUTPUT RECORD 



EXCEPTION OUTPUT RECORD 



HEADING AND DETAIL OUTPUT RECORD 



TOTAL OUTPUT RECORD 



END OF JOB TEST TABLE OUTPUT 



CURRENT 
PRIMARY 



LAST 
PRIMARY 



LAST 
SELECTED 



CURRENT 
SELECTED 



FPBMAIN HOLD AREA 



FPB TEMP HOLD AREA 



FILE SELECTION (MULTIFILE LOGIC) 



DETAIL CALCS 



TOTAL CALCS 



USER WRITTEN LIBRARY SUBROUTINE 



POST-OVERLAY INITIALIZATION 



63 



(Card Only) 



INDICATOR TABLE AND WORK AREA 



XR1 










Points 
Here 


CURRENT lOB 




Save 
byte 










Pointer to 


IOCS 




Record 




Output 


Comm. 


These three bytes set 


Locator 


Set by 


Linkage 


Byte' 


by Output Control. 1 


Display 


Device Control 


Table 



Set by 

Output 

Record Set by 

Routine Device Control 



Indica- 


Pointer 








Pointer 


tor set 


to 








to 


by 


Output 


Tempor- 






Output 


Output 


Linkage 


ary 






Function 


Control 


Table 


Indicator 


LinkaqelAddress 


Indicator 


Table 



a\ B / C / D 

Used by Output Control Routine 






( 




WORK AREA 






1 J 


40 


01 FO 61 5C 

1 f 1 




NDICATOR TAB 
















UPSI 

sw 


INDICATORS 
(Variable length) 


Internal 

Indicator 

EOF 


DEBUG TABLE 

(Two bytes per indicator) 

EBCDIC 



Look up total number 
of bytes in listing. 



CONTROL 
FIELD 
HOLD AREA 



File Parameter Blocks (one for each file) 17 bytes each 



Equal to total (see FPB Layout) 

nurnber of bytes 
in all the control 
fields 

'Printer only 00 = overflow 01 " no overflow 
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PARAMETERS AND POINTERS 
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OUTPUT TABLES 
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TABLE/ARRAY CONTROL BLOCK 
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BRANCH TABLE 
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INPUT PROGRAM BLOCK 

This Address is placed in 
the Branch Table after a 
successful Input Operation.^ 



■~r~ 

lOB 



"T 



Error 

Restart 

Address 

I 



From BRANCH 
TABLE 01E0 



Next ' 
Sequence 
Record 
Hold Area 



"T" 



"T" 



Gat -A- Record 



Address 
of IOCS 



Pointer 
to lOB 



Return from IOCS 



/ 



M NOT /* Jump 




Pointer 
toFPB 



Address 
of Insert- 



Record Identification 



Address 
of FPB 
Initial- 
i^atiqn 



Pointer 
to FPB 



Record Address Table (13 bytes of FPB) 
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MFCU DTF AND rOB 
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PRINTER DTF AND lOB 
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1442 DTF AND lOB 
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BASIC ASSEMBLER LANGUAGE 



Term or Expression 


Length Attribute 


1 . Name entry symbol 
of a machine-instruction 


Length, in bytes, of the 
instruction. 


2. Location -counter 
reference (*) 


Length, in bytes, of the 
instruction In which it 
appears (except in the EQU 
assembler statement, where the 
length attribute assigned is one). 


3. Expression 


Length attribute of the 
leftmost term in the 




expression. 


4. Self-Defining Term 


Length attribute is one. 


NOTE: See also the length subfield of data-definition 
statements, under Assembler Instruction 
Statements. 



Operand Groups 

Machine-Instruction statement operands are divided into 
six groups. The characteristics of each group are as follows: 

Group 1 : Two-operand format In which a length is explicit 
or implied in both operands. 

Group 2: Two-operand format in which a length can be 
explicit In either operand, but not in both. If a length is not 
explicit in either operand, the assembler uses the implied 
length of operand 1 . 

Group 3: Two-operand format in which a length cannot be 
specified. 

Group 4: One-operand format in which only immediate 
data may be used. 

Group 5: Two-operand format In which both operands are 
immediate data. 

Group 6: Two-operand format In which operand 1 is used 
by the assembler to calculate a positive displacement and 
operand 2 Is immediate data. 
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BASIC ASSEMBLER LANGUAGE (continued) 

The following chart shows the allowable operand formats for each 
operand group. The Instructions using each operand group are also 
listed. 

For the extended mnemonics of the MVX instruction, the 1-field in- 
formation is inherent in the mnemonic and the I -field is omitted 
from the operand. For the extended mnemonics of the BC and JC in- 
structions, the second operand (l-field) is not used, since the in- 
formation is inherent in the mnemonic (see Extended Mnemonic Codes). 

Data movement is from operand 2 to operand 1 in a two-address format 
instruction (group 1 and group 2]. This operand order is equivalent 
to that of machine instructions. 

In groups 3, 4, 5, and 6, the Q code operand is always on the right. 
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BASIC ASSEMBLER LANGUAGE (continued) 



GROUP 


IMST RUCTIONS 


ALLOWABLE OPERAND FORMAT 


1 


ZAZ.AZ.SZ 


A.A A(L1,A D(.ft),A 
A,A(L» A(L),A(L) D(,R),A{L» 
A,D(,R) A(L),D(,R) D(.R).D(.R) 
A.D(L.R) A(L),DIL,P) 0(.R),D(L.n) 


D(L.R(,A 
D(L,R),A(L1 
t(L,Rl,D(,R) 
D(L,fl).DIL,R) 


? 


MVC,CLC,ALC 
SLCITC.EO 

MVX 


A.A AILI.A D(,R),A 
AA{L) A{LI,D(,H) D(,H),A(L) 
A,D(,R| D(.R),D(,R1 
A,0(L,R) D(,R),D(L,R) 

A,A(II AII),A DI,R).A(I) 
A.DII.R) AID.DI.H) D{,H).D(I,R) 


D<L,H),A 
DIL.RI.D(.n) 

D(I.R),A 
D(I,R),D(,R) 


3 


MVI.CLI.SBN 
SeFJBN.TBF 
TI0.SNS,LI0 
BC 

L.ST.A.LA 


A.I Dl,fl»,l 
A,R D(.R),R 


4 


APL 

HPL,SlO 


. 


5 


1,1 


6 

Th* follov 

CODE 

A 

L 
R 


JC 

vinq codn tn uicd to d 

MEANING 

Addirti 

L«nflth 

lmrr»diM. Dat4 Ibii n 
condition b^t mitki, o 
coniiol biti lobauHCI 
in* initniction ) 


A.I 


Hcrib* in* ootubl* op«r«nd form«ti 
ACCEPTABLE FORM 

T«»k». Abiolut. tKHftuor. or ttU dtfintna v*lo*. 


Mll'd>(in<o«v«lu*. 
»«lf defining v<lu«. 
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BASIC ASSEMBLER LANGUAGE (continued) 

EXTENDED MNEMONIC CODES: 

Move Hex Character (MVX) 

Move To Zone From Zone MZZ 

Move To Numeric From Zone MNZ 

Move To Zone From Numeric MZN 

Move To Numeric From Numeric MNN 

Branch On Condition (BC) 

Branch B 

Branch High BH 

Branch Low BL 

Branch Equal BE 

Branch Not High BNH 

Branch Not Low BNL 

Branch Not Equal BNE 

Branch Overflow Zoned BOZ 

Branch Overflow Logical BOL 

Branch No Overflow Zoned BNOZ 

Branch No Overflow Logical BNOL 

Branch True BT 

Branch False BF 

Branch Plus BP 

Branch Minus BM 

Branch Zero BZ 

Branch Not Plus BNP 

Branch Not Minus BNM 

Branch Not Zero BNZ 

Jump On Condition (JC) 

Jump J 

Jump High JH 

Jump Low JL 

Jump Equal JE 

Jump Not High JNH 

Jump Not Low JNL 

Jump Not Equal JNE 

Jump Overflow Zoned JOZ 

Jump Overflow Logical JOL 

Jump No Overflow Zoned JNOZ 

Jump No Overflow Logical JNOL 

Jump True JT 

Jump False JF 

Jump Plus JP 

Jump Minus JM 

Jump Zero JZ 

Jump Not Plus JNP 

Jump Not Minus JNM 

Jump Not Zero JNZ 
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DISK FILE CONTROL REGISTER 

The DFCR Disk File Control Register contains the two byle address of the four 
byte Disk Control Field in storage. The format of the four byic Disk Control 
Field in core is: 



Byte 





[ C 


s 


N 





7 8 


15 16 




- N 


= 




■ N 


= 


— H 


= 




- S 





1 hi' SL'ok opi'faiiDn uscn ihc S. 



One less than the number of sectors to 
be transferred on Read. Write or scan. 

Number of L-ylinders to be moved 

on Seek. 

Head bit 16 (0-1) 

Sector bits 17-21 (0-23>. Bit 
22-23 both zeros for Read. Write, 
or Scan. Bit 23 for Seek is 
= Reverse. 1 = I'orward. 

Cylinder (0-202) 

= riag (normally set to ^ero) for 

defective tiack bit 6 = 1 
for alternate track bit 7 = 1. 
Bits 0-5 are not used. 
and N bytes of the Disk Control I ield. 



DISK FILE DATA REGISTER 

The Dl DR keeps track of the memory addrcs! 
ol (he curreni data byte. 
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FILE ORGANIZATION AND PROCESSING 
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PROGRAM NAMES 




Program 


Name 


Alternate Track 
Assignment 


$ALT 


Alternate Track 
Rebuild 


$BUILD 


List 


$CLIST 


Reproduce and 
Interpret 


$REPRO 


Disk Copy /Dump 


$COPY 


Disk Sort 


$DSORT 


File Delete 


$DELET 


File and Volume 
Label Display 


$LABEL 


Data Verifying 


$DVER 


Data Recording 


$DREC 


Disk Initialization 


$INIT 


Library Maintenance 


$MAINT 


MFCU Sort/Collate 


$CSORT 


RPG Compiler 


$RPG 
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OCL STATEMENTS 

File Parameters 

• NAME-filename (in program) 

• PACK-name 

• UNIT-code 

• LABEL-filename (on disk) 

• DATE-date 

• RETAIN-code 

• RECORDS-number or TRACKS-number 

• LOCATION -track number 

The NAME, PACK, and UNIT parameters are always required. 
The others are required only under certain conditions. 

NAME: The NAME parameter Is always needed. It tells the 
system the name that your program uses to refer to the 
file. The NAME parameter must be placed on the first card 
or line if two or more cards (or lines) are used for the 
FILE staterT>ent. 

If your program is an RPG II program, the filename assigned 
in the file description specifications for the program is 
the name you must use in the NAME parameter. 

For some of the programs, you must use certain names for 
certain files. 



Program 


File 


Ndme 


Copy Disk 


Input 
Output 


COPYIN 
COPYO 


Disk Sort 


Input 
Work 
Output 


INPUT 
WORK 
OUTPUT 
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OCL STATEMENTS 
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If 
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OCL STATEMENTS 
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1^ 
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OCL STATEMENTS 
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III 
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l§8l 



84 



OCL STATEMENTS 



(Disk Only) 



STATEMENT 


PARAMETER 


CODE 


MEANING 


//DATE 


d*te 


MM/DD/YY or 
DD/MM/YY 


Sytttm data or date within a 


//LOAD 


artsritk 


' 


Program ii to be loaded from c 




nam« 


ntma 


Name of program that it to be 
loaded from diik 



Object library ratidei upon: 
Removable disk on drive one 
Removable ditk on drive two 
Fixed ditk on drive one 
Fixed disk on drive two 



//RUN 


none 


//SWTCH 


indk:ator 


//COMPILE 


SOURCE 




UNIT 



Refer to SWITCH Statement 



Location of source program 



UNITR1 


Where ditk that contains the 


R2 




F1 


(the meanings of the unit codes 


F2 


are the tame as for LOAD) 


0BJECTR1 


Wiere to place the object 


F1 




R2 


unit codet are the san>e as 


F2 


for LOAD) 



To indicate characters from 
cards are in hexadecimal form 
To indicate characters from 
cards are In EBCDIC form 
To Indicate characters are 
from the tourca library 

Number of new charactera 



Identifies the characters in 
ttia library 

Where the disk containing the 
library it located (the meanings 
of the unit codes are the same 
at for LOAD] 



//PARTITION size 



Minimum size of program level two 
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OCL STATEMENTS 

STATEMENT PARAMETER CODE 



/ / FORMS 


DEVICE 


DEVICE name 




LINES 


LINES-value 


//LOG 


dovice 


CONSOLE 




namo 


PRINTER 

OFF 

ON 


//READER 


input 
dovica 


CONSOLE 
MFCU2 
MFCU1 
1442 


//NOHALT 


none 




//HALT 


none 




Comment 


none 




//PAUSE 


none 




/& 


none 




//FILE 


NAME 


NAME -filename 




PACK 


PACK-nar«e 




UNIT 


UNIT-R1 



Indicates which carriage of the 
system printer is used 

Indicates number of lines to be 
printed ptr page 

Use printerAeyboard as logging 

dA^ice 

Use printer as logging device 

Stop printing 

Start printing 

PrintsrAevboard 
Secondary hopper for MFCU 
Primary hopper for MFCU 
Card raad/purKh 



Nan« the program uses to refer 
to the file 

Name of disk containing the file 

Where the disk containing the file 
is located (The meanings of the 
unit codes are the same as for LOAD) 



RECORDS o 
TRACKS 



L ABE Lfilen erne 



DATEMM/DDA'Y 

DD/MM/YY 



RECORDS-number 

or 

TRACKS number 



LOCATION -track 
number 



Name by which your file is 
identified on disk 

Tells the system date of file as 
created previously 

Temporary file 

Scratch file 

Permanent file 

Access scratch file 

Amount of space needed on a disi 

for a file 



Number of track on which a file 
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SYSTEM LINKAGE 




At X'OO) r of Supervisor is 2 Byte Address of System Comm Area 
XX XX 



System Communication Area 



X'13' Program Commiinicatior> Region Point to DTF 



X-07NextDTF Ut DTP XII' Poinft to lOB | | lOB 



X'05' 1st DTF 2nd DTF X1 1' Poinu to lOB 



V 



End o* Supervisor 
Start o< Partition 



X 03' Chain Addr MOCB 



'Bytes 4 and 5 of each lOCB point 
to associated DTF, 
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SECTOR/TRACK ADDRESS TABLE 

Sector Track Sector Track 
No. O(Even) No. 1 (Odd) 

00 24 80 

1 04 25 84 

2 08 26 88 

3 OC 27 8C 

4 10 28 90 

5 14 29 94 

6 18 30 98 

7 IC 31 9C 

8 20 32 AO 

9 24 33 A4 

10 28 34 A8 

1 1 2C 35 AC 

12 30 36 BO 

13 34 37 B4 

14 38 38 B8 

15 3C 39 BC 

16 40 40 CO 

17 44 41 C4 

18 48 42 C8 

19 4C 43 CC 

20 50 44 DO 

21 54 45 D4 

22 58 46 D8 

23 5C 47 DC 
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SYSRES LAYOUT 

1 

U 



S»ctof 

Cvl Trk 



ConfiB Vol L»b irror VTOC 

Record Sy> Oir LoggJng Ojr 



LogflJng 



VTOC 
— ^W- 



Nucleui Inii 
PfoUfam 



Alternate T/»cV» 



Dirtclory and Source Library 



Scheduler Woik Area (SWA I 



Directory irxi Obj«cl Lihiary 



1 D<ii file reiriFv«l It VTOC Doir>iir m syitem direcioiy lo VTOC d>i to VTOC to tile. 
2. To get *riy litxiry entry lottjeci or loorce) System dir to library di» to hbriry 
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VOLUME LABEL AND SYSTEM DIRECTORY 



Only) 
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VTOC DIRECTORY 



lii 






MM 



III 



5 S ■» i 





No. ot Rec 
or No. of TR 
Creation 

39 40 41 




C S 
End 
Index 

37 38 




CS 
Start 
Index 

35 36 




C S 
End 
Data 

33 34 




C S 
Start 
Data 

31 32 




CSD 
Last Key 

28 29 30 




CSD 
Last Rec 

25 26 27 




Key 
Loc 

23 24 


1 


1. S 


o 

i 


i I 


File 
Type 

18 19 


e 


E - 




lO 

1 I 




o 

Z u3 




!D Chain 
Addr 

1 2 





a 


zu 




s|| 


2 


li.< 




S^£ 


CO 
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o> 






e 
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iX 


1 


t>- 




s 




s 


1 


fs 












m 






u. 


S 




s 




o> 




■« 




? 


O 


Or 






K 


^ 










111 


3 
5 


II 


n 



§1 

o ^ 

f § 
i g 

o o 
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CONFIGURATION RECORD 



^^ ^ ^ b<i i^ 

^ (M CO ^ CN 
CO »- •- CN CO 







"8 



8 

i 



z: v> z: vi 



o 



^ a a a 



C •- "Z — 'C 

a O 



"S "8 

II 

a a 



o [^ c^ 
S:! o i2 

<t) 0) S 

1 1 1 
aa& 

a. a Q. 

3 3 3 

(/> M i^ 



s 



« fi V 

Q o Q 



SS888 
88SS8 
888S8 

SunOS 



8 
8 
8 
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RIB REQUEST 




Ltwdi Pro«r»m 
Raquntad Into 
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REQUEST INDICATOR BYTE 

Meaning Bit 



12 3 4 5 6 7 



Load XR2 with calling prog level comm address 























00 


Use System 1 OB 





1 1 

















60 


Use Program lOB 





1 

















40 


FETCH 





1 


1 














50 


FETCH to Address 





1 


1 


1 











58 


System FETCH 





1 


1 





1 








54 


LOAD 





1 





1 











48 


RPG LOAD 





1 

















40 


Without FIND 





1 

















40 


With FIND 





1 














} 
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The atx>ve values can be combined to form multiple RIB meanings. The foHowing 
examples indicate some of the possibilities. The hexadecimal value on the 
right is used as the RIB value. 



Examples 



2 3 4 5 6 7 Hex 



FETCH. SYS lOB 
FETCH, PGM 108 
FETCH, PGM lOB, FIND 
FETCH TO @, SYS lOB 
FETCH TO @. PGM I OB 
FETCH TO ®. SYS lOB. FIND 
System FETCH, SYS lOB 
System FETCH, PGM lOB 
LOAD, SYS lOB 
LOAD, PGM lOB 
LOAD, PGM lOa, FIND 
LOAD USER PROG 



1 


1 1 


1 











70 


' 


1 


1 











50 


' 


1 


1 











1 51 


1 


1 1 


t 


1 








78 


1 


1 


1 


1 








68 


1 


1 1 


1 


1 








1 79 


1 


1 1 


1 





1 





74 


1 


1 


1 





1 





54 


1 


1 i 





1 








68 


1 


1 





1 








48 


1 


1 
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DISK DTF POST OPEN (continued) 
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DISK DTF POST OPEN (continued) 
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BSCAIOB FIELDS 
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(Disk Only) 
RESERVED OBJECT COMMUNICATION AREA 




hi 
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<NC>JfMCM<N<N<NCM5 
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INDICATOR TABLE 



(Disk Only) 



fromXBl 


HtMByttMMk 


80 


40 


20 


10 


06 


04 


02 


01 


C2 


H4 


H3 


H2 


HI 




MRdnt.) 


MRIEi.) 


IP 


C3 


LI 


LO 


LH 


H9 


HB 


H7 


H6 


H6 


C4 


Ld 


LS 


L7 


L6 


L5 


L4 


L3 


L2 


Cfi 


U1 


U2 


U3 


U4 


U6 


U6 


U7 


US 


ce 


















C7 


















C8 


















C9 


07 


06 


06 


04 


03 


02 


01 




CA 


15 


14 


13 


12 


11 


10 


08 


06 


CB 


23 


22 


21 


20 


19 


18 


17 


16 


CC 


31 


30 


29 


28 


27 


26 


25 


24 


CD 


3» 


38 


37 


36 


35 


34 


33 


32 


CE 


47 


46 


45 


44 


43 


42 


41 


40 


CF 


66 


64 


63 


62 


61 


50 


49 


48 


DO 


63 


62 


61 


60 


69 


58 


67 


56 


D1 


71 


70 


69 


68 


67 


66 


66 


64 


03 


79 


78 


77 


76 


75 


74 


73 


72 


D3 


87 


86 


86 


84 


83 


82 


81 


80 


D4 


06 


94 


B3 


92 


91 


90 


89 


88 


OS 










90 


96 


97 


06 


oe 


OVEx. 


OGEx. 


OF Ex. 


0€Ex. 


ODEx. 


OCEx. 


OBEX. 


OAEx. 


07 


0V1« 


OGlit 


OF tu 


OE Itt 


ODIit 


OClit 


oeiit 


DA lit 




Int. 


Ini. 


Int. 


Int. 


Int, 


Int. 


Int. 


Int. 


08 


OVJnd 


OG2fKl 


OF 2nd 


OE2nd 


OD2nd 


OC2od 


0B2«d 


0A2nd 




Int. 


lot. 


Int. 


Int 


int. 


Int. 


Int. 


Int. 


Dg 


Totfl 
cveU 
twitch 


Control 
r.*ldt 

pfOCMtM) 


Ovwflow 

bting 

proctnM 


EOF on 
looV- 

iflMd 




• R ESE H 


VED 




OAOC 


Not UIKl 1 



' char* tre two lnt«in*l Indicitort. Tha tint Inttrn*! indtcatof lndi« 
ImllcatM «\H tha overflow output coda hat bMn latched. 



m that ovtrflow 



Ex.- Extarnal 
Int. ■ Intarnai 
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(Disk Only) 
SYSTEM COMMUNICATION REGION - - NCPL1 

This area is used to pass Information isetween system 
programs. The following charts show the name of 
each entry. Its displacement from the entry point 
(NCHIMG), its byte count and Its contents. The 
address of this communication region Is located at 
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(Disk Only) 
SYSTEM COMMUNICATION REGION (continued) 



SEGMENT 


HEX 


NUMBER 




NAME 


DISPLACEMENT 


OF BYTES 


CONTENTS 


NCPL1 


1 


2 


Addr«ss of Program Level 1 
Communication Area 


NCPL2 


3 


2 


Address of Program Level 2 
Communication Area 


NCXTAB 


6 


2 


Address of transient scheduler 
tables 


NCFCTR 


6 


1 


Fetch trace ID 


NCSGEN 


6 


1 


SYSGEN byte 

X'Or • Indicates to the Linkage 
Editor that SYSTEM has control 
and wants the current chain image 
placed in the new supervisor. 
X'80' ■ Indicates that $$ SGNPP 
has read the first record from SWA. 


NCPRTZ 


7 


1 


Printer size 


NCLPSZ 


8 


1 


Left tractor page size 


NCRPSZ 


g 


1 


Right tractor page size 


NCSYSL 


A 


1 


System printer ID 


NCSLOG 


D 


3 


System indicator C/S/Device 
<HALT/SYSLOG) 


NCSWRK 


F 


2 


Address of Scheduler Work Area 


NCSYSQ 


10 


1 


Q byte for system 


NCOLIB 


12 


2 


Address of system Object Library 


NCSCH1 


13 


1 


Scheduler Switches 

X'80' ■ Log device status 

X'40' System date received 

X'20' ■ DPF system 

X'10' Scheduler interlock for 

Program Level 1 

X'08' ■ Scheduler interlock for 

Program Level 2 
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(Disk Only) 
SYSTEM COMMUNICATION REGION (continued) 



SEGMENT 


HEX 


NUMBER 


NAME 


DISPLACEMENT 


OF BYTES CONTENTS 






X'04' - Date format 






Indicator off MM/DD/YY 






Indicator on ■ DD/MM/YV 






X'02' Disk Drive Configuration 






x'or 






00=F1,R1 






01-F1,R1, R2 






11 = F1,R1,R2, F2 


NXSMV1 


14 


1 Data Man agemen t/Schadu 1 er Swi tch as 
{Program Level 1) 
X'04' ■ Corttecuti.«*multivolunie 
files on R2 

X'OB' ■ Consecutive multivolume 
files on R1 

X'01' ■ Other file on R2 
X'02- Other file on R1 


NCSMV2 


16 


(Program Level 1) 

X"04' ■ Consecutive multivolume 

files on R2 

X'08' - Consecutive multivolume 

files on R1 

X'01' -Other file on R2 

X'02' ■ Other file on R 1 


NCSCH 


16 


1 Scheduler byte 

X'80' ■ 22 LC interlock bit 
X'40' ■ Roll-in bit 
XOB" - Inquiry handled 
X'04' Partition stmt received 
X'02' Rollout bit 
X'or - Inquiry pending 


NCDSKQ 


18 


1 Disk queue 


NCSCH2 


19 


1 Partition value for level 2 


NCMBSV 


1A 


1 Reserved 


NCXTA 


IB 


1 Reserved 
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(Disk Only) 
SYSTEM COMMUNICATION REGION (continued) 



SEGMENT 


HEX 




NUMBER 




NAME 


DISPLACEMENT 


OF BYTES 


CONTENTS 


NCSTOR 


2F 




20 


TransiantttoragaflFea 


NC»CiO 


21 




2 


Addrws of cootola I/O Routine 


NCRCSS 


34 




3 


ROLLOUT C/S/ 


'*Th« following dBta an 


as are uMd only by a DP F system* * 


NCSXR1 


36 




2 




NCSXR2 


38 




2 


This is a storage area for interrupt 
level 


NCSPSR 


3A 




2 




NCSNS 


3B 




1 


Reader select sense information 
X'BO' - ON - level 1 

OFF - level 2 
X'40' - Cancel 
X*20' - MFCU 
X'lO'-AUX reader 
X'08' - Printer keyboard 


NCHALT 


3D 




2 


Address of Resident Halt Routine 
(NPHALT) 
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(Disk Only) 
PROGRAM LEVEL COMMUNICATION REGION - • N1COMM 



This region is used to pass information between system 
programs. The following charts show the name for each 
entry, its displacement from the entry point (NPIOB), 
its byte count and its contents. 

The address of this area is returned in XR2 after the user 
branches to General Entry with a Request Indicator Byte 
(RIB)of X'OO'. 
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(Disk Only) 
PROGRAM LEVEL COMMUNICATION REGION 
(continued) 



SEGMENT 


HEX 


NUMBER 




NAME 


DISPLACEMENT 


OF BYTES 


CONTENTS 


NPIOB 








Entry 'or program t«v&l lOB 


NPCHAN 




2 


lOS chain pointBf 


NIOCMP 




1 


Completion coda (disk lOS) 


NIOQB 




1 


lOB byta 


NIORB 




1 


lOB R byta 


NIOCB 




1 


lOB cyclic byw 


NIOSB 




1 


108 sector byta 


NIONB 




1 


Nurnbor of sectors to be raad - 1 


NIODAT 


9 


2 


Data buffer address 


NIOSNS 


B 


2 


Sense byt«s (disk lOS) 


NIOERR 


C 


1 


lOS error retry counter 


NIOFLG 


D 


1 


Flag bits (disk lOS) 


NIOOBR 


11 


4 


OB R - SDR trar>sient sava 
areas (ARR,XR2) 


NPDTF© 


13 


2 


First DTF address 


NPRIB 


14 


1 


Program request indicator 
byte (RIB) 


NPBEG 


16 


2 


Program level beginning address 


NPEND 


18 


2 


Pro^'am level end address 


NPQ 


19 


1 


Program level Q byte (as io the 
// LOAD statement) 


NPRLF 


IB 


2 


Program relocation factor 


NPCYL 


ID 


2 


C/S of first load for this 
program level 


NP0LI6 


IF 


2 


C/S of program object library 


NPXRl 


21 


2 


Register 1 save area Used as save 
area for the 


PRXR2 


23 


2 


Register 2 save area program re- 
questing general 


NPNSI 


25 


2 


Return address entry (NENTRY) 
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(Disk Only) 
PROGRAM LEVEL COMMUNICATION REGION 
(continued) 



SEGMENT 


HEX 


NUMBER 




NAME 


DISPLACEMENT 


OF BYTES 


CONTENTS 


NPORLF 


27 


2 


Overlay relocation factor 


NPTXT 


29 


2 


Overlay text address 


NPTEMP 


2B 


2 


Temporary storage for resident 
loader (NLOADR) 




NPCS 


2D 




C/S address of module to be 
loaded 


NP#S 


2E 




Number of sectors to be read 


NPLNK 


30 




Linkage editor address 


NPRLD 


31 




Displacement of Relocation 
Directory (RLD) 


NPENT 


33 




Address of entry point of 
loaded module 


NPLOD 


35 




Load address 


NPEOJ 


36 




End of Job ID 

X'OT RPG Call Linkage Editor 


NPUPSI 


37 




UPSI switches 


NPNAME 


3D 




Program name that is currently 
being executed 


NPRELS 


3E 




Release level 


NPDATE 


44 




Program date 


NPSYSI 


48 




SYSIN indicator (C/S Device 
information) 


* 'Scheduler parameters'* 






NPSCHl 


49 




X'OI' IPLmode 








X'02' 


INTER mode 








X'04' 


INTRA mode 








X'08' 


Override request 








X'10' 


Procedure request 








X-20' 


//SWJTCH received 








X'40' 


//COMPILE received 








X'80' - // DATE received (INTRA) 
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< Disk Only) 
PROGRAM LEVEL COMMUNICATION REGION 
(continued) 



SEGMENT 


HEX NUMBER 




NAME 


DISPLACEMENT OF BYTES 


CONTENTS 


NPSCH2 


4A t 


Scheduler Switch 

X'OV ■ Control iBd cancel 

X'04' ■ Claar 

X'Od* - End of Job indicator 

X'ltf ■ A fll« itatement rocaived 

X*20' /READ from SYSIN device 

X'40' - Utility control cards in 

Scheduler Work Area 

X'BO' - Continuation 


NPSCH3 


4B 1 


Sch«diJler Switches 
X'etf- Tag Sort required 
X'40' - Allocate transient required 
X'20' ■ Source required 
X'10' ■ Logging <HALT/SYSLOG) 
Indicator off- logging specified 
Indicator on - logging not specified 
Statement Origin 
X'08' ■ From procedure 
X'04' - Additional procedure state- 
ment 

SYSIN device 
X'OY' Program level 
Indicator off -level 1 
Indicator on - level 2 


NPOBJO 


4C 1 


Object deck output Q code 


NPBPSD 


4D 1 


Available status of SYSIN device 

X'BOf' - MFCU 

X'40' - Console I/O 

X'20- - t442 

X'10' - AUX on reader select switch 

X'G8' - Console on reader select switch 


NPSCH4 


4E 1 


X'80' - Operation bit 
X'40' - // IMAGE received 
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(Disk Only) 
PROGRAM LEVEL COMMUNICATION REGION 
(continued) 



SEGMENT 


HEX 


NUMBER 




NAME 


DISPLACEMENT OF BYTES 


CONTENTS 








X'20' ■ // FORMS received 








X'10' - F1 needed for allocation 








X'tStf - R1 needed for allocation 








X'CM' - R2 needed for allocation 








X'02' - R2 needed for allocation 








X'01'-EOJ Scheduler bit 


NPSCH8 


4F 


1 


Type of filet needed 
X'04' ■ Allocate unsuccessful 
X'02' - Maxiim>m request met 
X'OT - Minimum request met 


NPSCH6 


50 


1 




NPSCH8 


52 


2 


Save area for lAR pointer 


NPSCH7 


53 


1 


Save of last SYSIN assignment 


NPWKB 


55 


2 


Disk IDS work area 


NPSCH9 


56 


1 


Disk log unit ID for EOJ 


**The following data areas are used only by the Residant Halt 


Routine (NPHALT)in a 


DPF system" 




NPHALT 


57 


1 


Program level HPL 


NPHLTQ 


58 


1 


Q code for HPL 


NPHLTR 


59 


1 


R coda for HPL 


NPHBCH 


50 


4 


Branch for Resident Halt Routine 
(NPHALT> 


NPHXR2 


5F 


2 


Parameter save area 


NPHTRN 


66 


7 


Trarvsient storage area 


NPHQSV 


83 


29 


Trarvsient queue save area 
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(Disk Only) 
DISK SYSTEM PROGRAM LOGIC FLOW 
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